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I. — An Annotated List of the Birds of Utah. 

By H. W. HENSHAW. 

Bead April 6, 1874. 

Thb following list is based larg^ely upon material collected 
during the field season of 1872, while with the exploring 
and surveying party, in charge of Lieut^ G. M. Wheeler, 
of the U. S. Engineers. In it are enumerated all the birds 
thus far known to have been taken or observed within the 
Jimits of the territory. To give it additional value aSs a 
formal list, those known to breed, whether from actual obser- 
vations in the field, or from their known breeding range, are 
indicated.* Notes are alsa given respecting their relative 
abundance or scarcity. Of the -214 species given, 160 were 
either actually taken or noted by Dr. Yarrow and myself 
during the season. Of the remaining species, 25 not met 
.with by us are contained in Mr. Allen's list of birds, col- 
lected in vicinity of Ogden, from September 1st to October 
8th. I am also indebted to Mr. Ridgway for a list of the 
birds noted by him during his collecting trip in this locality, 
including many not contained in either Mr. Allen's paper or 
our own report, and also for assistance in the preparation of 
the list. It may be here stated that no collections have ever 
been made in Utah during the spring months, and thus many 

* A star is prefixed to the names of those known to breed. 
JuKB, 1874. . 1 Ann. Lyc. NaTw Hist., Vol. xi. 
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34 Genitalia and Lingual 

modification of the laterals, with one large, long, Inner, pointed cusp, and 
two outer, small points. See Proc. Phil. Acad. Nat. Sc, 1874, pi. vl, flg. 6. 

Cylindrella sanguinea, Pflr. 
Jamaica. 

The genital system (pi. II, flg. vn), as would be Inferred flrom the shape 
of the shell. Is very much lengthened In all Its organs. The testicle (1) 
is In a globular mass lying close to the oviduct. The epididymis (2) Is 
short. The oyidmct (8) Is very long and narrow. The vagina is two- 
thirds the length of the oviduct, it is narrow, with a bulbous expansion 
at the insertion of the duct of the genital bladder, above Its centre. The 
genital bladder (9) Is very small, globular, on a very narrow, long duct 
(16), which expands at Its entrance Into the vagina. The penis sac (5) is 
short, thick as the oviduct, bluntly terminating above, where the vas 
deferens (7) and retractor muscle (6) are inserted. The ovary (11) is 
short and stoat. 

Cylindrella brevis, Pfir. 
Jamaica. 

The genitalia have the same arrangement as in C. tanyuCn^a, herewith 
described. The duct of the genital bladder (16) in this species is much * 
more expanded before it enters the vagina, and the latter organ below the 
Junction is expanded to a greater size than the oviduct. The penis sac 
(5) Is shorter and stouter In brevia than in sanguinea. PI. II, fig. m. 

BulimnluB Altopemvianus, Bve. (Drymasu$.) 
Between Balsas and Cajamarcx^, Peru, Prof. Orton. 

Genitalia (pi. I, fig. n) of the same general form as I have herewith de- 
scribed for those of Bulimulus Lobbi. The ovary (11) is smaller in pro- 
portion, the oviduct (8) more developed. The duct of the genital bladder 
(16) enters lower down upon the vagina. The testicle (1) is farther 
removed firom the ovary, lying In the apex of the shell. It Is composed 
of short, stout, blunt caeca. The ovary is of a dark slate color, the rest of 
the genital system Is white. The external orifice is behind the right eye 
peduncde. The edges of the ovary are very deeply scalloped. 

The Jaw has thirty-one ribs. It is of same type as that herewith de- 
scribed of Bui, Lobbi, Lingual membrane (pi. I, flg. iv) of same type as 
herewith described and figured for Bui. Lobbi as fkr as centrals and lat- 
erals (a) are ooncemed. The marginal teeth, however, are quite dilTercnt 
from those of that species. They are quite like the laterals, excepting 
that the cutting point is veiy much more produced, and somewhat curved 
towards the central line of the membrane. 

These peculiar marginal teeth remind one of those of Helix OhieBbrtghti 
as figured by Messrs. Fischer and Crosse. In that species, however, the 
notch is on the outer, not the inner, side of the cutting point. 
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Dentition of Pulmonata. 85 

It will be noticed that the catting point on the central tooth of B. 
Mtoperuvianus is more produced than in B, Lohbi, to which I have com- 
pared the dentition. 

Btiliiiiiilus Peruyianus, Brog. (Plectostylus.) 

Talcahuana, Peru. Museum of Comparatiye Zoology, 
Cambridge. 

Jaw and lingual dentition already described by me. (Proc. Ac Nat. 
8c. Phlla., 1874, 58, pi. V, fig. 2.) 

The genital system Is^flgnred on pi. I, flg. vm. The testicle (1) is 
extremely large, apparently composed of aclnlform caca. The epidid- 
ymis (2) Is long, very thick, and greatly convoluted In Its whole coarse. 
The ovary (11) Is long and slender. The oviduct (8) Is long and narrow. 
The vagina Is short. The short duct (16) of the genital bladder (9) 
enters at Its upper end. The genital bladder Is very stout, almost as 
thick as the oviduct, tapering above gradually to a long flagellate point. 
The penis sac (5) enters the vagina near Its lower end. It Is smaller than 
the genital bladder, cylindrical, tapering gradually towards the apex, 
where It has a flagellate appendix, Into the end of which, perhaps. Is 
inserted the retractor muscle. The vas deferens enters the penis sac at Its 
upper end. The external orifice of the generative organs Is behind the 
right eyepedunde. 

BtllimiilUB Lobbi, Rve. (Drymasua.^ 
Between Balsas and Cajamarca. Prof. Orton. 

The genital system Is quite similar to that which I have figured of B, 
Altoperuvianus (pi. I, fig. ii),'the ovary (11), however. Is much larger 
than In that species. The testicle (1) Is composed of short, blunt caeca; 
It lies near the ovary. The epididymis (2) Is short. The accessory 
gland (8) Is composed of several long, threadlike c«ca. The ovary Is 
long, equalling one-third of the oviduct, and twice as broad. The oviduct 
(8) is long, convoluted, narrow, with deeply scalloped edges. The vagina 
is short, tubular, receiving the duct of the genital bladder near Its top, 
and the opening of the penis sac Just above Its base ; between the two 
there is a short decided expansioa of the vagina. The penis sac (5) Is 
long and slender, with a long, flagellate extension, on the end of which 
the retractor muscle (6) Is attached. The vas deferens (7) enters the 
penis sac at about the middle of Its length. The genital bladder (9) Is 
small, globular, on a delicate duct (16) equalling In length the vagina and 
oviduct combined. The external orifice of generation Is behind the right 
eyepedunde. 

The Jaw (pi. I, fig. vi) Is arcuate, with attenuated, blunt ends, thin, 
transparent, of the same type as Is common to BulimuluSj Oylindrella^ 
AxnpMbuiima^ Omotis, etc., i, e., with narrow, distant ribs, running ob- 



Digitized by 



Google 



8i6r. GenHaUa cmd Lingual t 

liquely towards -tiie mediaa line, so that those of the centre converge 
before reaohing the bottom pf the plate. These ribs serrate the upper 
and lower margins. They increase In thickness gradually on their outer , 
edge. There are twenty-one ribs on the specimen examined. The ma- • 
terial of the Jaw is so thin on the outer edge of the .r^bp that it separates 
into distinct plates at these points, when macerated. In some specimens 
examined the rib^ appear to be fornK<$ by an actual oveHapping of distinct 
plates. I have no doubt, however, of the Jaw being in one single piece, 
divided by these delicate ribs into numerous plate-like compartments. It 
is not composite as formeVj^ believed by hiost authors. 

The Ungual membrane (pi. I, fi^. 1) is broad, vegy delicate iii texture and 
difficult tb handle. TheVe are'tiutaieroitVlrOws of aboui 9fr-l-90 teeth each. 
The i^eiitr&l^ have a b&de 6f 'faittachment longer* thtftn wide, with 16wer lat- 
eraretpansioi^s.' The reflbctiohhas one stdut median cusp, the side cusps 
being obsblete; ' this cuSp -beafrb a sfaort,Tapidiy attenuated, sharp cutting 
point; hot'Yeaching the lower margin of X\iA base of attachment. The lat- 
erals are of ^athe type a£^ centrals, but uhsymmetrlcal, the cutting point, 
however', is very ditferefnt from that of the centrals, being very broad, 
bluntly i^ounded at its edd, oblTque, extcfnding for below' the base of at- 
tachment, 'and having on its Inner margin'. Hear the blun:t 6nd, a proml- 
nent'blunt notch. 'The marginal's are a' modification of the laterals, but 
loWcfr, with a mach more obll<lue cusp, beariiig a mucli broader trifld 
cutting point,* the middle division very much tndre produced than the outer 
ones. 

The figures represent a one central with its adjacent lateral teeth, and 
&, two marginal teeth. 

The lateral teeth arc amodiflcation of the usual ^e?(ci(te type not before 
observed by me. The marginal teeth are somewhat like those seen in 
many specfiis-of BuKmulus, such m UUkinctus, BahainenHs, auris-leporis^ 
papifraceus, Jontui, fnemfA'anateitt. They only approach^ however, .th« 
teetli of thbse species In form. 

'" " 'BoUnltLlus rhodblafy'iuc, Bve. (^Scutalua.) 
Nofrth^rn Peru. Prof. Orton. 

The genital organs were so reduced as to be only threadlike, and not . 
sufficiently developed to be described as perfect. 

The jaw was not examined, being of so delloate texture as to be quite 
destroyed by the action of potash. 

The lingual membrane is long^ narro(W. Teeth about 4(Kl-40, of the 
usual type 'Of SeHcin^ (see pi. I, fig. v). The central teeth, a, have one 
median euspv the outer cusps being obsolete, the .cutting point is shor 
and bluntly pointed. Lateral teeth same as centrals, unsym metrical, the- 
inner snbobsolete cusp more developed. The marginals (b) are simple 
modifications of the laterals j subquadrate, bicuspid, each cusp with a^ 
ong, oblique, stout cutting point. 
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From this description it wilt be seen thai Bulimul'Aa rho- 
ddarynx has the type of dentitioii which appears normal to 
the HelicinoBj in this respect agreeing with B. cinnamomech 
lineatusjpallidwr J chrysalis^ GhiadaJupeMiay dUematuSj fpo- 
radicusy dealbcUuSy aolutusy sepuhmliSy durus and P^viantis, 
For the species differing from the common type of Helicinod 
dentition, see remarks under B. Lobbi. 

Bulimnlus ProtenSy Brod. {ScutaluB,) 

. Nprtherp Pcjru., ,Prof..Qrtou. . , , 

' Genitalia' ^oite lil^e tlidse dd^crlbed and flgtired of Bui. ]Altqper%viaBU9 
(pi. I, Ag^n},! ^11 1^^^ organs were ^^llqate, ^Imost threadiike^ igid nqt 
so well developed as in the species to which I have compared them. 
Orifice behind right eyepeduncle. 
Jaw, ti^ith 28 ribs, of samd typtf as herewith described for B. Lobbi, \ 
;Llpgqal,pifimbrape of ^ame tjrperaif .ifu^^ 4|lo^fMi?la^uf);herewitti 4e^ 
ciibed. ' . . 

Bnlimnlaa. prtenlaariBi Bve; <ifesem&rittt(«.) 

Northern Peru. Prof. Orton. 

The genitalia are like those of Bui. Protetu herein described, bat the 
ovary is orange colored. 

The jaw was imperfect and thus the number of ribs cannot be given. 
It Is of the same type, however, as herewith described of BuL Lobbi. 

The lingual membrane (pi. I, fig. vii) is broad; Central teeth of same 
type also as in Bul.Xohhij but much shorter and stouter. The lateral 
teeth of Bui. Lobbi and B. AUoperuvianus are wanting in this species, 
their place being entirely filled by marginal teeth of the form known in 
Bui. Iaticinctu8 (see Ann. Lye. K. H. of N. Y. x, pi. i). The teeth are 
subquadrate, with a very large, curved, obliquely trifld cutting point, 
extending far below the lower margin of the base of attachment. 

Fig. a gives one central tooth with the two adjacent mar- 
ginals ; fig. b ^n extren^e marginal^ ,The latter will b^ seen 
to be rather narrower than those nearer the median line of 
the membranes. 

OrthaliouaolKluotus^Sfauttl; . 

Islands in fiay of^ Paparaa, Mr. McNiel, ... 

Jaw as usual in the genus. Lingual membrane (plrYIy Hgi m) as usual 
in the genus. Teeth about 86-1-96. The side spurs U> the cusps (rep- 
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resenting^ the side cnsps of the usual Relicinas type) are not present on 
the first laterals, but are conspicuous on those f)&rther removed, as shown 
In figure b of the seventh lateral tooth. 

Orthalicas gallina^sultana, Chemn. 

Marafion, Peru. Prof. Orton. 

An opportunity having been given me by the kindness of 
my friend, Mr. Thomas Bland, of examining the animal of 
Orihalicus gallinar^uUana^ Chemn., I here give descriptions 
of its genital system and lingual dentition. It will be seen 
that my figures of the latter do not agree with those published 
by Troschel (Arch, fttr Nat., 1849, pi. iv, fig. 3), at least 
so far as centrals and laterals are concerned, these teeth not 
being represented in Troschel's plate. It must be borne in 
mind, however, that at that early date, the membranes were 
not so carefully studied as at present, and consequently the 
peculiarity of these teeth may have been overlooked by 
Troschel. Of the identity of the specimen examined by me, 
there can be no doubt. 

The jaw (pi. IV, fig. £) Is of the type usual In OrthalicuB and Liguus, but 
up to the present time never observed in any other genus. It is com- 
posite, its separate plates being apparently soldered firmly at their upper 
portions, where, indeed, they seem collectively to form a Jaw in a single 
piece as in Helix, etc., but at their lower portion positively detached and 
free, imbricated one upon another. The Jaw may in one sense be said to 
be in/i single piece, as argued recently by Messrs. Fischer and Crosse, 
(Moll. Mex. et Guat.), but with equal correctness it may surely be said 
to be composite, as the amalgamation of the upper portion is produced 
by the Joining of absolutely separate pieces. There are fifteen of these 
plates, the three upper central ones apparently lying upon the fourth, 
which is very broad and extends from the upper to the lower margin of 
the Jaw. The Jaw is strongly arched, with attenuated, blunt ends. There 
are well marlced perpendicular grooves upon the anterior surface of many 
of the plates. 

The lingual membrane (pi. IV, fig. A-C) is very broad (18 mill.), for its 
length (16 mill.). The rows of teeth are arranged in a backward curve 
A:om the median line for a short distance, and then run obliquely to the 
outer margin of the membrane. The central teeth have a long and rather 
narrow base of attachment, squarely truncated at the top, incurved with 
slight lateral expansions at the base. The reflected portion bears one 
stout, median cusp, the side cusps being subobsolete. This cusp bears a 
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long, stout, lance-llke cutting point, extending below the base of attach- 
ment to a sharp point, and bearing at the centre of Its length on each side 
a prominent, subobsolete, blunt spur. There are three lateral teeth of 
the same type as the centrals, but made unsymmetrical by the suppres- 
sion of the Inner lower lateral expansion to the base of attachment, and 
the inner subobsolete lateral spur to the cutting point. The fourth tooth 
ft-om the central tooth changes suddenly into a marginal tooth of the form 
common in Orthalieut, i.e., a long, stout, snbquadrate base of attachment 
with firinged lower margin, bearing at its lower portion, a broad, bluntly 
rounded subobsolete cusp, from which springs a short, widely expanded, 
broad, bluntly rounded, gouge shaped cutting point, which has a small, 
outer, lateral spur of the same bluntly rounded fbrm. This form of mar- 
ginal teeth runs quite to the edge of the membrane, those nearer the 
outer edge being smaller, more widely separated, and in more oblique and 
more widely separated rows. 

Fig. A gives a central tooth with adjacent teeth to the fifth tooth on 
one side, and only one lateral on the . other side ; fig. C gives the eighth 
tooth; fig. D two extreme marginals; fig. B an extreme marginal In 
profile. 

The count of the teeth in one transverse row is over 108-1-108. 

Peculiar as this form of dentition seems, it has already been noticed In 
Liguus virgineuB, (See Am. Joum. Conch., VI, 209, fig. 8, 4, and below 
pi. III). That species differs widely, however. In the lesser size of Its 
• membrane (10 X 4i mill.), the smaller count of the teeth, 40-1-40, and 
in having but two well marked laterals. That species also has sef era! 
teeth intermediate between the laterals and marginals which vary greatly 
on different parts of the membrane. 

This form of dentition is very instructive in showing the 
mo<lification of the type usual to the Helidnm. The central 
teeth may be said to be obsoletely tricuspid, and the side 
spurs to the greatly produced cutting point are but a modifi- 
cation of the usual cutting points on the side cusps of the 
HdicinoB. The lateral teeth are in the same way but a modi- 
fication of the usual bicuspid laterals of the Selicince. The 
marginal teeth are more abnormal in form, but they still are 
but modified from the laterals by the expansion, bluntly 
rounding and shortening of the cusps, and by the still greater 
expansion, shortening and bluntly rounding of the cutting 
points. In OrthcUicus ioatomusy melanochilus^ undatus and 
Liguus fasciatus, this process of suppressing the usually 
decided cusps and cutting points is extended equally to the 
central and lateral teeth. Other species show the same aber- 
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rant fonn of centrals and laterals, as Btdimulus auHsleporis^ 
(Mai. Blatt., XV, pi. v, fig. 8). In less degree are the 
laterals modified from the usual Sdioinoi type in Stmpulopsis 
9ulcuIosa (lb. fig. 10) as to the cutting points, and in* the 
same particular in Bulimua Peruvianus (Proc. Ac. Nat. Sc. 
Phila., 1874, pi. y, fig. 2). No doubt future research will 
bring to light a complete series of teeth in land ishells, show- 
ing a gradual modification in different directions of the nor- 
mal tricuspid and bicuspid type. 

There seem no pecaliar characters to the respiratory, digestive and 
nervoas system of the animal. The genitalia are figured on plate IV, fig. 
F. The external orifice Is behind the right jeyepedancle. The testicle (1) 
is as usual in the Helicinm embedded in the lobe of the liver occupying . 
the extreme apex of the spire of the shell ; It is composed of fasciculi of 
short, stout, blunt caeca. The epididymis (2) is short, convoluted as 
usual. The accessory gland (8) is on a short threadlike peduncle. The 
ovary (11) is very large, . tongue shaped, lobulatcd above and decidedly 
spongelike in Its division on its concave side. The oviduct (8) is long, 
narrow, convoluted. The genital bladder (9)- is large and oval, on a long 
duct (16) which in its natural position is adherent to the oviduct in its 
entire length : it Is much larger in its lower third, equalling the stout 
vagina, near whose middle it enters ; below this point the vagina becomes 
very stout. The penis is cylindrical, about as long as the vagina, tapering 
rather abruptly to its apex, where is inserted a long, delicate, retractor 
muscle (6), which resembles a flagellum. The vas deferens (7) enters 
the penis on its side, near Its summit. . There are no accessory organs. 
The penis (5) does not appear to enter a common duct of male and female 
organs, but to have a separate opening of lis own. 

The general arrangement of the genitaHa is like that of O. nndaUks^ 
(see this paper), O. longua.KVi& io9tomu8 (Fischer and Crosse), Ligvtis 
fcLsciatus (Leidy), and L. virgineus, see below. The last four, however, 
have a single raultifid vesicle, which I failed to detect in 0. gallina-suU 
tana; and from them all there is ample specific differencein the size of the 
ovary, the shape and size of the penis sac, and the Mze of the duct of the 
genital bladder, near its base. 

It may fairly be assumed that no generic difiTerence exists between the 
genitalia of Orthalicas and Liguus. 

These remarks are suggested by the treatment, of Liguus 
fasciatus by Messrs. Fischer and Orosse (Moll. Mex. et 
Guat.). On account of the resemblance in detitition to 
the species of Ortkalicus known to them rather :than to the 
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vXVxe^ Liguus tHrginetts, these authors place Liguusf&scialus 
in OrthalicuSf under the subgeneric name of Orfhalicinus. 
Thei same reasoning will now obligci then to plaoe O^iha- 
litus gallina-stdtttrta in the genus Liguus^ for its dentition 
resembles that of L. vir.gineua and not that of the other 
known species of OrtJudicus.' It'fq>pears to me much better 
to wait till niot^e is kndwn df the dentition of ^^ArtWcn^, 
before we consider the teeth as reliable generic characters. 

OrthaliooB undatOB, Bmg. 

It will be interesting in, connection with my comparison 
of Orthdlictis and Liguus- to state that having bad an oppor- 
tunity of dissecting six specimens of this species, fh)m 
Jamaica, I found the genitalia constantly agreeing with 
Lchmann'« figi in Malak«, BlatUy 1864, pL iy'fig. 4. Thereis 
no multifid vesicle oh the penis as in the species of OrtJtaU 
icxu figured by f'iscbbr and Crosse (Moll. Mex.) • With this 
exception, the genitalia are quite like, those figured by^ Le^y 
for Liguus fasdaius (Terr. Moll. U. S. I. pi. v) . 

It will be seen above that OrthalicUs gaUina-mltana is also 
characterized by the. want of the multifid vesicle. 

IdRuus virgineuB, Lfn/ 

Aux Cayes, Haiti. Mr. Robert Swift* 

In connection with my friend, Mr. Thomas Bland, I have 
already described the jaw (L.and F. W. Shells N. A., I, p. 
312, fig. 364) and lingual membrane (Am. Journ. Conch.YI, 
209, figs. 3,4) of this spiBcies. The membrane having become 
still more Intlerestiiig from its resemblance in some respects 
to that of Orthaiicus gallina-^ullana fChemii.^ lately examined, 
I have given the accompanying more detailed illustrations 
(pi. HI). 

' There is, It appears, oensiderable > vaiiBtlon in the development ef itbe 
cnttiDg i^oiats of the central ^d lateral teeth, and the c^^s of, the. first 
marginals, on different parts of the membrane. Fig. D is taken fh>m the 
most'pdrfect portioii of th^ membnine, the most tfnterior pohlon. Fig. 
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A is taken ft'om the least developed, or posterior end of the membrane. 
Figs. B and C are drawn f^om intermediate points, the former from near 
the centre. 

Marginal teeth f^oro varioas points of the membrane are figured in E 
and G, each tooth being nnmbered firom the median line. Fig. F shows 
an extreme marginal in profile. 

Near the outer edges of the membrane the teeth are not only much 
smaller, and arranged more obliquely, but they are more separated trom 
each other on the same transverse row, and the rows themselves are not 
so crowded together as in the portions of the membrane nearer the 
centre. 

On dissecting the animal I found nothing of peculiar interest in the 
digestive, respiratory or nervous systems. There appeared to be the 
same general arrangement as figured by Dr. Leidy (Terr. Moll. U. S., I, 
pi. v) for the allied species, L. fasciatus. The same may be said of the 
generative organs, which, however, I have figured (pi. IV, fig. 6) to com- 
pare with the figure I have given of the same organs in Orthalicus gallina- 
sultana. The external orifice of generation is close behind the right 
eyepeduncle. The testicle, epididymis and ovary were separated trom 
the specimen examined. The oviduct (8) Is long, narrow, greatly convo- 
luted. The genital bladder (9) is small and globose; its duct (16) is long 
and narrow; in Its natural position it lies close against the oviduct: as 
the duct Joins the vagina it becomes enlarged to the size of the latter 
which it' enters at its upper third. The vagina is very wide below this 
Junction. The vas deferens (7) runs as usual along the side of the vagina 
to its base, and thence to the summit of the penis where it enters. The 
penis sac (5) Is long, slender, cylindrical, narrowing at its apex, Into 
which is inserted a long delicate retractor muscle (6) which might be con- 
sidered a flagellum : the penis does not seem to enter the vagina, but to 
have an independent opening of its own. Near its base it bears upon a 
short pedicle, a single prostate gland, a multifld vesicle of the same type 
as figured by Dr. Leidy in L.faadatus, composed of about six short, ovate, 
detached lobes. 

Thus it will be seen that Liguua virgineus agrees in its 
genitalia with the allied species, L. fasciatus^ but differs in 
its shell, and in its lingual dentition. No generic value can 
be placed upon this last character, however, for while i. 
fasciatua resembles in its dentition Orthalicus undaiuSy men 
lanochiluSj and iostojnuSj its allied species X. virgineus is 
characterized by a widely different dentition, which is shared 
on the other hand in a great measure by Orthalicus gallina^ 
sultana. From our present knowledge we are forced to be- 
lieve that lingual dentition will furnish no guide to the 
generic distiqction between Orthalicus and Liguus. 
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The tail of the animal is very long and pointed. There 
is no distinct locomotive disk to the foot. 



Suooiiiea obliqua, Say. 

A specimen from New York, received from Dr. James 
Lewis, furnished the jaw and lingual membrane here de- 
scribed. 

Jaw of shape usual in the genus, with the quadrate accessory plate. 
Cutting edge with a prominent median projection. Anterior surface with 
decided stout ribs denticulating the cutting edge; one specimen had 
three broad and two intervening narrow ribs: another specimen has 
seven ribs. 

Lingual membrane long and narrow. Teeth about 4S~l-48. Centrals 
subquadrate, tricuspid, the middle cusp long and stout. Laterals longer 
than wide, bicuspid, the third, inner cusp being only rudimentary. 
Marginals a modification of the laterals, with one long, slender inner 
cusp, and two short, slender outer cusps. The cusps of all the teeth 
bear sharp cutting points. 

In Terrestrial Mollusks of United States, vol. I, pi. xiii, 
fig. 3, a jaw is figured as that of Succinea ovalia. It no 
doubt represents rather that of the true obliqua^ Say, than of 
Slice, ovalis, Gld. not Say. The jaw of the latter is figured 
in L. and F. W. Shells of N. A., I, p. 258. The figure of 
genitalia given by Dr. Leidy on the plate referred to cor- 
rectly represents that of 8. obliqua. 

EXPLANATION OF THE PLATES. 

The figures of genitalia aU have the same references : 

1. The testicle. 

2. The epidldyipis. 

8. The accessory gland of the last. 

4. The prostate. 

5. The sac of the penis. 

6. The retractor muscle of the penis. 

7. The vas deferens. 

8. The oviduct. 

9. The genital bladder. 

10. The external orifice of the organs. 

11. The ovary. 

12. The prepuce. 
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18. The vaginal prostate. 

18a. flagellam to Qame. 

18b. accessory gland to same. 

18c. accessory duct to same. 

18d. same as last with globular oi^gian. 

U. The dart sac. 

15. The llagellum. 

16. The duct of the genltel bladder. 

In the figures of dentition it will be understood that the general Inten- 
tion Is to give (a) one central tooth with Its adjoining lateral; and (&) one 
or two marginal teeth. The numbers of the teeth refer to their position in 
counting flrom the median line of the membrane. '• This arrangement gives 
as good an idea of the characters of the dentition as my space will idlow. 



Plate I. 
Fig. 

I. BaUmulas Lobbi, Bve. Dentition ; a, lateral teeth : &, extreme marginal' teeth. 
II. Ballmulas Altdpemvianiis, Rye. Gonitolia. 

III. Bolimiia fbveolatos, Bt«» a,.oeDtpal and iateral teeth : &/0Ktrem0 mMSinala. , 

IV. Dentition of II. 6, extreme marginals. 

V. Bulimulus rhodolarynx, Bve. b, marginals— fint and extreme. 

VI. Jaw on. 
TIL Bulimiilns primplaris, Bye, .i^:9jctreme maxginpjl tooth. 
VI|I. Bulimulns Peruvianas, Brug. 

Plate n. 
FiQ. 

I. Pallifera Wetherbyi. Jaw. 
11. Samd ; dentition, a. central and lateral teeth : b, marginal teeth. i 

III. CyllndreUa brevlB, Pft-. , Genitalia. 

IV. Zonitca sciilptilis, Bland. Dentition ; bf extreme marginals. 
V. Bnlimus auris-sileni, Born. Genitalia. 

VI. Helix nncleola. Rang. Genitalia. 
VII. Cylindrella sangtiinea, PAr. Genitalia. 

VIII. Strophia iostoroai PAr. Dehtition ; a, central and lateral teeth : 5, marginal tooth : 
e, extreme marginal tooth. 

IX. Helix discolor, Fdr. Genitalia. 



Plate HI. 
Fig. 

Lingual ddntition ot Liguus virgineuBy Lin. 

A. From the least developed end of the membrane. The central tooth with>the two 

lateral teeth and three marginal teeth. 

B. From near the centre of the membrane. 

C. From near the anterior end of the membrane; portions of two adjacent rows of 

teeth. 

D. From still nearer the anterior end of the membr&ife. :('-••' 

E. Marginals from the same end ot the membrane aaJJiei»fl^ .- a 

F. Extreme marginal in profile. 

G. Extreme marginals. 
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Plate IV. 
no. 

A, Liogoal d«ntitioii of OrthdUeut galUiuhwUana, Chemn. 

B. A marginal tooth of the same in profile. 

C.' The saitie. The eighth from the median line. 
B. The same. Extreme marginal teeth. 
B. The same. ' Jaw. 
F. The same. Genitalia. 
.0. Lignna TirgineuBy'Lin. The genitalia. 

Flate V. 

no. Genitalia and Dentition of 

I. Zonites inomatns. Say. 

If. Zonites nriabilis. 

III. Helix Troostiana, Lea. 

IV. Helix clansa, Say. 

v.' Helix mfo-apicata, Poey. 
YI. Dentition of III. 
vn. Helix PennsylTanica, Green. 
Till. Helix nnxdenticulata, Chemn. 
IX. Helix Josephinn, F^r. 
X. Geomalacus macnlosas, Allm. . 

Plate VI. 
no. 

I. HeUx darki Lea. Lingual dentition, a, central and lateral tooth; b, marginal 

^tooilh. Sed 'also %• ▼ A>r extreme marginals. 

II. HeUx SteamHanoy Gahb. Genitalia. 

III. OrtkaUeuM obductWy Shuttl. Lingual dentition;' a, central and lateral teeth; b, 

the seyenth' tooth : o^ extreme marginal teeth. 

IV. HeHx Trai]l;iy Lea. . A portion of the genital system, showing yaginal prostate. 

V. See I. 

VI. Same as I. Genitalia. 

VU. BellsB Wetherbyi i Bland. Lingual dentition ; a, central and lateral teeth ft, first 
maiginal teeth : «, <&treme marginal teeth. 



JPfote on the Jaw of Pajitula. 

Having lately received through the kindness of Dr. W. 
D. Hartmanu a number of Partula preserved in alcohol, I 
am preparing a description of their lingual dentition, geni- 
talia and jaw. The latter is the most important point to be 
studied, this organ never having been described, I now, 
therefore, give the following particulars : 

In P. fU9ca, Peasei uvibHicatat Pease and virginea^ Pease, it is very thin 
and transparent; arcnate with attenuated ends; cutting margin >fith a 
broad yery sHght median prominence; anterior 'surface with numerous 
(Oiver 6Qt in irtirginea) very delicate, separated ribs, slightly Aenticulating' 
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either margin, those of the centre converging and meeting before reach- 
ing the lower margin, as in Cylindrellat &c. The jaw appears therefore 
to be of the same type as in Bulimulus, Gheotia, Amphibtdima, Cylindrella, 
Macroceramus and Pineria. The ribs, however, are in Partula exceed- 
ingly fine. 

The lingual dentition of the species mentioned above is the same as 
figured by Heynemann (Mall. Blatt. 1867, pi. 1, fig. 1,) excepting that I 
detect distinct catting points to the side cusps of the central teeth, not 
figured by him. 



V. — Notes on the Upper Goal Measures of West Virginia 
and Pennsylvania. 

By I. C. WHITE. 
Bead May 25th, 1874. 

In this paper I propose to describe that part of the coal 
measures known as the Upper Barren Group, and also to 
make such remarks on the Upper Coal Group proper, as 
may be deemed of interest. 

The district under consideration includes portions of Mo- 
nongalia, Marion, Marshall, and Ohio counties, W. Va., and 
Green Co., Penn. ; and the section extends from the Pitts- 
burgh coal on the Monongahela River near Morgantown, W. 
Va., across the basin to the same coal near the Ohio at 
Wheeling. 

Almost midway between Morgantown and Wheeling, 
there rises in Pennsylvania, and extends south into West 
Virginia, what is locally known as the "Dividing Ridge," 
since it forms tbe watershed between the tributaries of the 
Monongahela, and those of the Ohio. 

This seems to occupy the median line of a gentle uplift, 
or anticlinal axis, which passes across the coal measures from 
north to south. As a consequence of this anticlinal, about 
fifteen miles west of Laurel Hill, we fiud the dip changing, 
and thenceforward the strata rise gently westward until the 
"Dividing Ridge" is crossed, beyond which, the dip is again 
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northwestward, to within ten miles of Wheeling, when 
the strata again rise and soon bring the Pi|tsburg coal to 
the surface. 

On the eastern flank of the '' Dividing Ridge," Dunkard 
creek rises, and flows a little north of east, reaching the Mo- 
nongahela two miles above Greensboro, Penn. The eastern 
section was made along this stream. 

On the opposite side of the ridge and a few miles north, 
Wheeling creek rises, and, following a southwesterly direc- 
tion, enters the Ohio at Wheeling. The western section, 
commencing on the south fork, was taken on this stream. 

For the sake of a ready comparison we give both sections 
together, but will confine our remarks chiefly to the eastern 
one. 

No. I is the eastern or Dunkard creek section. 

No. II is the western or Wheeling creek section. 



1. 



II. 



1. Sandatone and Bhales 800' 

2. Limestone U' 

8. Study sandstone 100' 

4. Coat. l-U' 

6. Sandstone 85' 

6. CoaL U-4' 

7. Shale and sandstone 85' 

8. Limestone 8* 

9. Shale 40' 

10. Coal l-U' 

U. Shale 10' 

IS. Limestone S' 

18. Shale 40' 

14. Coal, "BrownSTille" 8-8|' 

15. Shale 80' 

16. Coal 1' 

17. Shale 15' 

18. Sandstone 45-60' 

19. Cba2. ^Waynesburg" 4-«' 

M. Sandstone 16' 



1. Shales 

2. Limestone 

8. Shales and Sandstones. , 

4. Coal 

6. Shale 

6. Limestone 

7. Uedshale , 

8. Sandstone and shales... 

9. Coal 

10. Sandstone 

11. Limestone 

12. Sh aly sandstone 

18. Shale 

14. Black slate 

15. Shale 

16. Coal, ** Brownsvuie*'. . . 

17. Shale.... 

18. Coal 

10. Shale 

20. Limestone.. 



100' 

1' 
900 

1' 
85' 

8' 
18' 
40' 

2' 
80' 

6' 
25' 
15' 
li' 

2' 

2' 
10' 
U' 
12' 

6' 
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^i. 



81. Shftle....... 

82. Limestone. 

83. Shale.......: 



.*.... 8 

..'. 5' 

*... 4' 

84. Sandstoue •• 15' 

85. Limestone • SO' 

86. Sandstone 85' 

87. Limestone * 6' 

88. Sandstone 15' 

89. Limestone 7' 

80. Sandstone 10' 

81. Limestone 6' 

83. Shale ^ 18' 

88. Sandstone.......; ^ ' 81* 

84. SewicklgCoaL 5' 

85. Shale 8' 

86. Limestone V 

87. Sandstone 10' 

88. Limestone 1 - 88^ 

9». RedtUmeCoaL 4' 

40. Limestone 13' 



41. Shale 

48. PUtibwgCoal, 



8' 
14' 



81. Shale ...* ^... M** 

83. Sandstone 15' 

88. Limestonei ^ i^....' 8*^ 

84. Sandstone 86^80' 

25. C^I,'*Waynfsburg^ 8^-4' 

86. Fireclay . 8' 

87. Sandstone..... 7' 

88. Shale with iron nodules 8' 

89. Limestone U' 

80. Shale 8' 

81. Limestone 1' 

88. Shale, U' 

33. Limestone t 5' 

84. Shales with limestone 85' 

.86b Limestone 1' 

80. Shales «« 8' 

87. Limestone 8' 

86. Shale 80' 

80. Limestone 8|' 

40. Shale 8' 

41. Limestone U' 

43. Shale 10' 

43. Limestone 85' 

44. Sandstone 80' 

45. Sewickl^Coal 6ln 

46. Limestone 80' 

47. Shale 8* 

48. i^edtloiM Coal...., 4in 

40. Fireclay 8' 

50. Limestone 18' 

51. PUtslmrgCoal 7-6 

ni. 

ToUl thicknese of Upper Barren Group in Sec. 1, 800 Aset ; in Sec. II, 5U feet. 
4. « t. «« Coal " " '« ♦« 340 •* " «* " 878 «• 

Total 1,140 Aset ToUl 888 feet. 

The measurements iu No. 1, from the Waynesburg coal to 
the Pittsburg, are taken from a paper on the Upper Coal 
Measures, by Prof, Jno. J. Stevenson. 
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It should be remarked that great difficulty was experienced 
in making, these sections, owing to the fact that good ex- 
posures are rare, since the sandstones and shales of the 
Upper Barren Group disintegrate so readily as soon to con- 
ceal themselves and all other strata in their own debris. 

The sections speak for themselves in showing the well 
known fact, that the coals and sandstones thin out toward 
the west, while the limestones thicken up. Their contrast 
in this respect is remarkable. In the description which fol- 
lows, section No. I is always meant where no reference is 
made to No. II. 

Prof. H. D. Rogers in his Pennsylvania Report intimates 
that possibly somewhere in the highest hills of the series in 
Greene Co., Pa., Permian types of fossils may yet be dis- 
covered. Without desiring to discourage future observers 
in searching for such forms, I can only say that I mad^ a 
diligent search, not only in the highest hills found by me in 
Greene Co., Pa., but also in those of West Virginia, and as 
a result failed to discover a fossil animal or plant of any 
type above No. 5 of Sec. I. These upper sandstones and 
shales are very coarse, giving evidence of having been de- 
posited by pretty strong currents. 

No, 2 is the highest limestone found by me ; it is rather 
impure, but has been burned for lime in a few instances. On 
account of its elevation, it is frequently found strewn over 
the ground on some of the summits of hills, and is locally 
known as the "Ridge" limestone. It is seen near the top of 
the hill on the road from Tom's Run to Wheeling creek, and 
also 300 feet below Hunsucker's Knob, four miles northeast 
of Builon, B. & O. R. R., where Sec. I begins. 

No. 4 is the first coal that we meet with. Though a small 
vein, it is remarkably pure, and has frequently been used by 
the blacksmiths in the vicinity. Jno. Taylor, near the head 
of Dunkard, has procured his fuel from it for some time, and 
says it is an excellent coal. It is the same as No. 4 of Sec. 
II, which appears near Perry Moore's on Wheeling creek. 

July, 1874. 4 Ann. Ltc» Nat. msx., Vol. xi. 
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No. 6 is the highest coal that has been mined, the one 
above it having been worked by stripping. This bed was 
mined some years ago on Mr. Grim's property, on Pumpkin 
Run, Monongalia Co., W. Va., to supply fuel for Mr, Jno. 
Lautz's steam mill, one-half mile l>elow. At this opening 
the dip is southeast. Mr. Franklin Taylor, one mile and 
one-half above Jolly town, Greene Co., Penn., has procured 
his fuel from it for several years. One mile above this point 
it is seen on land of Mr. Thos. White. It is doubtless iden- 
tical with No. 9 of Sec. 11, which has been worked by Mr. 
Leals, on Wheeling creek. It is quite sulphurous, and too 
impure to be used for smithing. 

The shale above this coal is interesting, as it is the highest 
horizon at which fossil plants have yet been discovered. On 
land now owned by Mr. Shriver, two miles from West War- 
ren, Monongalia Co., W. Va., I found some impressions of 
what seems to be a Pecopteris^ but they are not well enough 
preserved for specific determination. This is the only local- 
ity found by me, though doubtless others exist. 

No. 8 is the purest limestone found in the Upper Barren 
-Group on the eastern side. It first appears above the sur- 
face one mile above Kent's Mills on Dunkard creek ; from 
this point it is easily traced down the stream to near Mt. 
Morris, Greene Co., Penn. 

Coal No. 10 is very impure, consisting merely of bitumi- 
nous slate in many places. Mr. Jacob Minor has opened 
this coal near the creek bank, one mile above Blacksville, 
Monongalia Co. ; it is here sixteen inches thick. The smut 
of this coal is seen all along the road from Mr. Minor's to 
New Brownsville, a distance of five miles. It seems to have 
no representative in the western section. In the shale above 
it were found some very good impressions of Neuropieris 
Loschii. 

No. 12 is a very impure limestone, and is constantly asso- 
ciated with coal No. 10. 

Coal No. 14. This coal, the most important one in the 
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Group, has its greatest development about one mile below 
Brownsville, Monongalia Co., W. Va., and from this fact I 
have given it the name of ^^Brownsville coal." The first 
opening in this coal, as we travel down Dunkard, i§ Mr. 
Abraham Tenant's, nearly a mile below Brownsville. Mr. 
Alpheus Brown, the proprietor of Brown's Mills on the 
other side of the creek, has also an opening in this vein. 
Hon. Wm. Price has opened the same bed two miles below. 
The following section from Price's bank is typical of the 
openings in this locality: — bituminous shale, 2 ft.; coai^ 1 
ft., 3 in. ; slate, 4-6 in. ; coal, 2 ft., 4 in. 

As is seen from the preceding section, this coal, like the 
Waynesburg, is double, and this characteristic it retains 
wherever I have examined it, thus rendering its identifica- 
tion easy and certain, since it is the only one in the Group 
possessing this peculiarity. The upper division is not 
good, as it is very slat}', and contains much pyrites, but the 
lower part is an excellent coal and in high repute for smiths' 
use, selling for ten cents per bushel at the bank. 

This coal thins out towards the east. Mr. Adam Browne, 
at Dunkard ford, near the mouth of Doll's run, opened it on 
his farm, but the entire thickness of coal in both parts was 
only twenty inohes, and the opening was abandoned. At 
this point it is eighty-five feet above the Waynesburg coal^ 
as proved by a boring made for oil. Four miles east of this, 
near Mr. Samuel Lemley's, where the road leaves the creek 
and crosses a small bluff, it is seen as a mere bituminous 
shale, only eighteen inches thick, and just about as far above 
the surface of Dunkard as it is at Brown's IVlills, eight miles 
west of this point. I cannot be mistaken in this identifica- 
tion; since I traced it all the way between the two points, 
and to confirm the same, coal No. 16 of Sect. I appears at 
Lemlfey's in its proper place twenty feet below. 

I also traced this coal to the south through Monongalia 
and Marion counties, W. Va., to Mannington on the B. & O. 
B. B. It maintains an almost constant relation to the 
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Waynesburg coal, as wherever we find the ^Brownsville^ 
coaly the Waynesburg is always from eighty to one hundred 
feet below. There is a perceptible thinning out to the south, 
as atJVIonnington, Marion Co., it is barely three feet. It is 
here nearly on a level with the railroad track. On Little 
Paw-paw, near Phelix Michael's, it shows the following sec- 
tion : — coaly 1 ft., 6 in. ; slate, 2-4 in. ; coaly 2 ft. Through- 
out the entire country from Brownsville to Monnington, it is 
everywhere known as the "three foot vein," and every farmer 
that has the Waynesburg coal opened, knows that a certain 
distance above is a "three foot vein." • 

No. 16 of the western section is doubtless identical with 
the ^^Brownsville'' coal. It is worked in only one locality 
that I could discover. Mr. George Woodruff, near Ryei'son 
station. Wheeling creek, Greene Co., Pa., has an opening in 
it. Here it is only two feet thick, with a parting of three 
inches of slate. At this point, being' twenty-five miles from 
Wheeling, it is eighty feet above the Waynesburg coal. I 
should also say that wherever it thins out from its normal 
thickness (three to three and one-half feet) it also deterio- 
rates in quality. Impressions of NeuropteHs hirsuta are fre- 
quently found in the shales and, slates above this coal. At 
Brown's Mills they are very plentiful. • 

Coal No. 16, Sect. I, is probably the one referred to by 
Dr. Stevenson, in "Notes on the Geology of West Virginia," 
as having been struck at the head of Romp's Hollow, by Mr. 
Lumly. It is easily traced to the east, but I could not find 
it to the south in Marion Co. It may be identical with No. 
18 of Sect. n. 

No. 19 is the heavy sandstone that everywhere overlies 
the Waynesburg coal where it is of workable thickness. It 
is a very coarse, hard rock, being almost a conglomerate in 
some places, and its heavy massive outliers are seen* pro- 
jecting from the hills along its entire outcrop from Waynes- 
burg to the B. & O. R. R., at Farmington, Marion Co., W. 
Va., which is as far south as I traced it. By means of these 
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I was enabled to trace the underlying coal to the south 
through Monongalia and Marion counties, to the B. & O. 

In the eastern section it is seldom less than forty-five feet 
thick, but in the western section it has dwindled down to 
twenty-five feet, where we first strike it at Ryerson Station, 
Wheeling Creek, Greene Co., Pa., and as we follow it still 
farther to the west, it thins out, until near Wheeling it has 
entirely disappeared and limestone takes its place. 

Waynesburg Coal. On Dunkard creek we first come to 
this coal a short distance below Mt. Morris, which is about 
nine miles west from the Monongahela river. At this point 
the dip is northwest. The development of this coal in the 
neighborhood of Mt. Morris, is similar to the same coal on 
Scott's Run, as described by Dr. Stevenson. At Mr. Thornt. 
Boidston's opening, one mile east of town, the ^horseback" 
or slate has thinned away entirely, and he has eight and one- 
half feet of solid coal. On Morris's run, one mile south of 
the town, the following section was made : — shale 10 ft* ; 
coaly 3 ft. ; shale, 6 in. ; coaly 4 ft. 8 in. Nothing can exceed 
the suddenness with which this coal changes its character in 
some localities; and of this an excellent example is seen at 
South's distillery near Newburg, Greene Co., Pa. One 
opening there shows the following section: — coal, 2 J ft.; 
shale, 2 ft. ; coal, 4 ft. About forty feet from this, the sand- 
stone is seen resting directly upon four feet of coal, the ^* horse- 
back'' and upper coal having been torn away by the violence 
of the current which deposited the overlying sandstones. 

I traced this coal south to the B. & O. R. R., and as it has 
never been described in Marion Co., some sections of it from 
that county, and the southern part of Monongalia may prove 
of interest. 

Passing south from Scott's run to Big Indian creek, and 
travelling down it, we come to the first opening in this coal 
at Mr. John Musgrove's, seven miles from Arnettsville ; 
here it shows the following section: — sandstone, 40 ft.; 
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coaly 1 ft. ; shale, 1 ft. 7 in. ; coal^ 6 in. ; highly bituminous 
slate 2 ft. ; coaly 4 ft. 4 in. 

One mile south of this, at Mr. Isaac Rigg's bank, the fol- 
lowing section was taken : — shale, 10 ft. ; coaly 9 in. ; shale 
1 ft. 4 in. ; coaly 4 ft. 

At the mouth of Little Paw-paw creek in Marion Co., Mr. 
Fluhearty's opening shows the following: — shale, 6 ft.; 
coaly 6 in. ; shale, 3 in. ; coaly 1 ft. 7 in. ; shale, 6 in. ; coaly 
1 ft. 2 in. ; shale, 1 ft. 4 in. ; coaly 4 ft. 

Five miles northwest of this, at Bassettsville, on Big 
Paw-paw, it shows the following : — shale, 4 ft. ; coaly 1 ft. ; 
shale, 1 ft. 2 in. ; coaly 3 ft. 

Farther south, at Mr. Hawkins' on Dunkard Mill run, 
about three miles from the B. & O. E. R., it shows the fol- 
lowing: — sandstone, 35 ft.; coaly 2 ft.; shale, 1 ft.; coaly 
4 ft. At the mouth of the Dunkard Mill run on the B. & O. 
R. R., it is worked high up on the hill, and exhibits a section 
similar to the preceding one. 

At Farmington on the B. O. R. R. it has been opened by 
Mr. Hamilton and others, only within the last two yeai's. 
Previous to this, the people in the vicinity had been getting 
their coal from the Pittsburg seam at Fairmount, not knowing 
that the Waynesburg coal was at their very doors, until a 
land-slide exposed it to them. 

From Farmington it can readily be traced up Buffalo creek 
along the B. and O. R. R. to where it disappears under it 
two miles below Mannington. 

On the western side of the "Dividing Ridge,** and fifteen 
miles from it, we come to this coal two miles below Ryerson 
station, where Crab Apple creek enters Wheeling creek. 
Here the section is as follows : — Heavy sandstone, 25 ft. ; 
coaly 4 ft. This is a typical section of this coal throughout 
the country where it is opened here. 

As will be seen from the section, the double character of 
this coal, universal in the eastern section, does not appear 
here. But it is very probable that it once did exist, and has 
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been tora away by the deposition of the coarse sandstone 
which rests directly upon it. What seems to sustain this 
conclusion is, that .ten miles west of "Crab Apple," where 
the sandstone has disappeared and is replaced by a few feet 
of shale, the coal presents its normal character, but it has 
diminished in thickness, being, near Mr. Gardner's, only 
three feet thick, slate and all. 

As Mr. Gardner expressed it ^The horseback is almost 
as hard as steel," thus preventing the mining of the coal. It 
is ten miles from this point to Wheeling, and as there are no 
openings on the line of section, I can tell nothing concerning 
it in the intervening distance ; but it is exposed at Wheeling 
in a ravine not far from the B. and O. R. R. Go's Steel Rail 
manufactory. It is here only 2J feet thick, and single. 

Nothing answering to the Unioniown coal of H. D. Rogers 
could be found in either section. 

Sewickly coal. This coal is very well developed in the 
Dunkard creek section, attaining in some instances to 5^ feet 
in thickness. It is known everywhere as the "five foot 
vein." It is first seen on Dunkard creek about four miles 
below Mt. Morris, where the road crosses the creek oppo- 
site Newburg. At Bobtown, two miles from the Monon- 
gahela river, it is seen on the steep bluffs of Dunkard, 
eighty-five feet above the Pittsburg coal^ and is here five feet 
thick. This point is ten miles north of the Scott's Run 
country. On Wheeling creek this coal is only six inches 
thick. 

Redstone coal. This coal seems to thin out to the north, 
as no openings have ever been made in it throughout the 
entire district of country between Robinson's run and Dun- 
kard creek. 

The inhabitants of this district are not aware that there is 
such a coal ; but it has a representative of some kind here, 
as the smut of a coal, occupying its place, can be seen very 
frequently. I do not think it can be more than eighteen feet 
thick, if anything can be judged from its smut. One 
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noticeable thing concerning it on Dunkard, is the entire 
absence of the twelve feet of limestones found below it on 
Robinson's run, Monongalia Co., eight. miles south of this 
locality. Its place is filled here by the Pittsburg sandstone, 
which is twenty-five feet thick, and generally rests directly 
upon the underlying coals. The Redstone coal is only four 
inches thick in the Wheeling creek section. 

Pittsburg coal. This coal first appears on Dunkard creek 
at Taylortown, Greene Co., Pa. It is here eight feet thick, 
and single-bedded, the heavy Pittsburgh sandstone resting 
immediately upon it. One mile below, the following section 
is seen : — sandstone 30 ft. ; coal^ 1 J fl. ; shale 1 ft. 3 in. ; 
coal 7 ft. 

The following section of this coal was tjiken' on the top 
of the hill opposite the mouth of Cheat river, and 350 feet 
above the surface of the same : — sandstones 35 ft. ; shale 
6 it. ; coal SJ feet. 

For the sake of contrast with the foregoing, I give another 
from Robinscm's ruu, at Mr. Hunt's opening, five miles 
southwest of Cheat. It is as follows: — Limestones 11 ft.; 
shale 2 ft. ; coal 1^ ft. ; shale 1 ft. 3 in. ; coal 4 in. ; shale 
1 ft. 7 in. ; coal 11 in. ; shale 8 in. ; coal 1 ft. ; shale 3 in. ; 
coal 8 ft. Here in the first section we have only one seam 
of coal, while in the next we havejffre/ 

On land of Mr. James Lazzell, Dog's run, Monongalia Co., 
W. Va., some fine impressions oi Neuroptevis hirsuta^ Cala- 
mites, iSigillaria, etc., were found in the roof-shales of this 
coal. 

In the roof-shales of the Waynesburg coal at Mr. Layton's 
bank near Cassville, Monongalia Co., W. Va. and also at 
Mr. Morris's just above, the following coal plants were 
found, together with several others undetermined : — Ale- 
thopteris Pemisylvanicay Pecoptei*is arhorescens^ Spheno- 
phyllum filiculinus. 

BoHngs. During the "Oil fever" which raged here some 
years ago, several borings were commenced high up in the 
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upper Ban-en Group, and put down from six to seven hun- 
dred feet. It is a matter of great regret that the records of 
these wells were not preserved. I was able to procure the 
records of one boring that was made near Bellton, Marshall 
Co., W. Va., B. and O. E. R., on land now owned by Hon. 
H. S. White. It runs as follows : — 



1. Shale 10 ft. 

3. Sandstone tf " 

8. Coal 3" 

4. Sandstone 17" 

5. Shale 7" 

6. Sandstone 11 '* 

7. Shale 12 " 

8. ru-eclay 7" 

9. Sandstone 25 << 

10. Shale 12 " 

n. Sandstone 17 " 

12. Cota 9** 

13. Sandstone 9" 

U. Shale 5" 



10. Sandstones 4 ft. 

16. Shale 19" 

17. Sandstone 16" 

18. Shale 4" 

19. Sandstone 30" 

20. Shale 2" 

21. Sandstone 35" 

22. Shale 27" 

23. Soft sandstone.... 45" 

24. Coai 6" 

25. Sandstone .20 " 

26. Lhnestone 8" 

27. Shale 19" 

28. Sandstone 15" 



29. Shale 18 ft. 

30. Sandstone 25 " 

31. Shale 4" 

32. Limestone 10 ft. 

33. Fireclay 3" 

34. Limestone 4" 

35. Sandstone 16" 

36. Limestone 6" 

37. Slate 7" 

38. Limestone 4" 

39. Shale 8" 

40. Sandstone 33" 

Total 544 ft. 



Interval between coal No. 3 and coal No. 12, 108 feet. 
*< *« << <* coal No. 12 and coal No. 24. 196 feet. 

It is very probable that coal No. 3 is the ^ Brownsville ^^^ 
No. 12 the Wayneshurg^ and No. 21 the Pittsburgh. 

If this record is correct, it is a very anomalous one, as no 
limestone at all appears above coal No. 24. It is easier, 
however, to doubt the record than to believe it, as the first 
foreman employed by the company knew very little about 
the character of rocks. 
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PUBLICATIONS 

OF 

THE LYCEXJM OF NATUKAL HISTOKY 

IN THE CITY OF NEW YORK. 



The Lyceum of Natural History has commenced the publica- 
tion of Vol. XI of its Annals and proposes to issue four num- 
bers every year; each number to consist of not less than thirty-two 
pages (octavo), with or without plates. 

Price of yearly subscription, payable in advance, $2. Price 
of a single number, 60 cents. 

The Lyceum has established a Publication Fund, contributors 
to which, in the sum of $100 at one time, are entitled to all the 
scientific publications of the Lyceum appearing subsequently to 
the payment of their contribution. 

The Lyceum has on hand for sale, at the price of $38, complete 

sets of its Annals, as far as published, consisting of ten volumes 

(octavo), illustrated by one hundred and fourteen plates, each 

volume containing twelve or more numbers of thirty-two pages. 

It has also for disposal, separately, a limited number of all the 

volumes, at the price of $4 per volume uncolored plates, $5 per 

volume with colored plates. 

THOMAS BLAND, 

Chmnnan of the Publication Committee. 
New York, February, 1875. 

JOHN H. HINTON, M.D., Treamrer, 

41 West Z2d Street. 
^p Any person residing within the United States, on sending 
the amount of his yearly subscription to the Treasurer, will re- 
ceive the numbers as they appear, without further cost. 

Agents in London^ Trubner & Co. 
In LeipsicTcj Berk. Hermann. 
Special agents for the Lyceum, 

NATUEALISTS' AGENCY, 

Saleniy Mass. 
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mer BaiTen Group, and put down from six to seven hun- 
dred feet. It is a matter of great regret that the records of 
these^ells were not preserved. I was able to procure the 
3f one boring that was made near Bellton, Marshall 
Co., W. Va., B. and O. R. R., on land now owned by Hon. 
H. S. White. It runs as follows : — 




15. SandBtones 4 ft. 

18. Shale 19 " 

17. Sandstone 16 " 

18. Shale 4 " 

[9. Sandstone 80 ** 

Shale 2 " 

31. Siandfitone 85 <' 

22. SWdo 27 " 

23. SoftVnd8tone...45 

24. Codl,,\. 6 " 

25. Sandston^ 20 '^ 

20. Limestone.X. . . . . 8 " 

27. Shale \...19 " 

28. Sandstone.... .\l5 ** 



29. Shale 18 ft. 

80. Sandstone 25 <' 

81. Shale 4 " 

32. Lhnestone 10 ** 

33. rireclay 8 " 

34. Limestone 4 '* 

35. Sandstone 16 *< 

36. Limestone 6 ** 

87. Slate 7 " 

88. Limestone 4 " 

39. Shale 8 " 

40. Sandstone 88 " 

Total 544 ft. 



Interval between coal No. 3 and coa^^No. 12, 108 feet. 
i< « « i< coal No. 12 and coa? No. 24, 196 feet. 

It is very probable that coal No. 3 is the ^ Brownsville^^^ 
No. 12 the Waynesburg^ and No. 24 the Pittsburg. 

If this record is correct, it is a very anomalous one, as no 
limestone at all appears above coal No. 24. It is easier, 
however, to doubt the record than to believe it, as the first 
foreman employed by the company knew very little about 
the character of rocks. 
February, 1876. 5 Ann. Lyc. Nat. Hist., Vol. xi. 
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VI. — Poissona de Vile de Cuba. Uspeces nouvelles decrites 

Par Feupe Poet. 

Membrt corretpondant du Lyeie d* Bitt. NtU. de Xew York, 

Pr^eenM le 5 Octobre, 1874. 

Chilodipterus af&nis. 

Le genre Chilodipterus appartient k la famille des AmidoB^ 
dont le type est le genre Amia de Gronovius ( Apogon Lac6- 
p&de) . II se distingue des autres genres de cette famille par 
de longs crochets pointus qui, se mfilent au fin velours de 
leurs m^choires. Le Dr. 'GUnther u'en d^crit que cinq 
esp6ces, toutes des Indes Orientales, de la Mer Rouge ou de 
rOc^an Pacifique. 

L'esp^ce que Je d^cris a M troav^e par moi one seale fois k la Harane, 
en troia exemplaires, dont le plus grand est long de qaatre-vingt milli- 
metres. Sa hautear entre qnatre fois et denx tiers dans la longnear totale ; 
ToDil est trols fois dans la longaeur de la tSte. La bouche est tr^s fendae 
et oblique; le maxillalre 6chancr6 post6rienrement, flnit k Taplomb da 
centre de la pnplUe. L*opercule a deux 6pines plates, et une strie qui 
aboutit h rapine inf^rieure, au-delji de laquelle se prolonge le lobe sons- 
operculaire ; le pr6opercule est dcnteld, et porte un rebord ajant k son 
angle deux petitcs pointes k peine discernibles. On sent une 6pine sur la 
region mastoidlenne dn crftne. Les mSchoires ont les dents en velours, 
et portent sur le devant quelques canines : la m^hoire inf^rieure a de plus 
Bur les cdt6s quatre longues can lues. 

D. 6 + 1, 9; A. 2, 9. La scconde dorsale et Tanale sont oppos6es ; le 
deuxi^rae rayon de la premiere et le troisi^me de la seconde, sont de dou- 
ble hauteur que le dernier; rapine ventrale est forte. La caudale est 
6chancr4e. Les ^caiUes du dos sont cycloides; celles des flancs ont 
r^ventaU et des cils tr6s-flns : 11 y en a aux joues. La couleur est rouge : 
11 parMt que le p6ritoine est argent6. La base de la caudale est nolratre. 
L'opercule est lisse et brillant. 

Num. 601 de mon Ichthyologie MS. de Cuba. 

Corvina subaequalis. 
Longueur totale 245 millimetres. 

La hauteur du corps, 6gale k la longueur de la t^te ; est contenue trols 
fois et cinq sixi^mes dans la longueur totale. La t4te est grossd; ayant 
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I'cBil contena trois fols et un tiers dans sa longnear ; le musean iest court 
et arrondi. La boache est mediocre, le maxillaire atteignant Taplomb du 
bord antfirleor de la popllle. Les deux machoires sont ^-peu-prfes d*6gale 
longueur, comme j'ai voulu le t^moigner par le nom sp^ciflque. Les dents 
sont en fln velours, sauf un rang externe de dents plus longues, ^gales, 
^cart^es, plus remarquables k la m^choire sup^rleure qn*^ Tinffirleure. Le 
musean montre en dessous deux pores de chaqae c6t6. Le pr^opercule est 
flnement dentel4 ; Topercule, entler. 

D. 10 + 1, 25 ; A. 2, 7. Les deux nageoires'dorsales sont s^par^es par 
on espace d*euviron' cinq millimetres. I^e premier rayon de la premiere 
dorsale est tr^s court ; le second est robuste. Le bord postfirieur de la 
caudale forme un angle saillant. Les 6cailles sont assez grandes, mSme 
celles des joues et de Topercule : 11 y en a sur la base de Tanale. 

La couleur paralt avoir 6t6 plus ou molns argentic, ayant jaunl dana 
Teau de vie. Comparalson.— Le Diapterm Lefroyi des Bermudes, que M. 
G. Brown Goode a dficrit dans le Amer. Journ. of Sc. and Arts, viil, Aug. 
1874, ressemble k mon espdce sous plusleurs rapports, notamment par la 
forme allong^e du corps et les rayons ^pineux de Tanale, qui sont au 
nombre de deux, le premier tr^s-court, le second long et grdle. La com- 
paralson qui suit montre cependant que I'esp^ce est dlff6rente. Je mets 
entre parentheses les caract^res de celle de Cuba. 

L'orlgine de la dorsale est elolgn^e de Textr^mlte du museau, deux fols 
la longueur de sa base, ce qui dolt s*entendre de la partle ^pineuse (une 
fols et deux tiers), T^cbancrure est profonde, ne laissant voir que la mem- 
brane connective, celle-ci a disparu, I'^chancrure 6tant plus profonde; 
r^tendue de la partle moUe de la dorsale est plus grande que celle de la 
partle 6plneuse (les deux sont ^gales) ; Tanale commence en arrlSre du 
milieu du corps (trds en arri^re) ; rextr6mlt6 de la pectorale est ^Taplomb 
de la derniere 6pine dorsale (de Vavant derniere) ; raxillc de la pectorale 
et Textr^mlt^ du museau sont brun4tres (le tronc brachial est amplement 
nolr, et le museau n'a pas de brnn ; 11 y a du nolr h, la polnte de la dorsale 
6plneuse, ce qui n*est pas lndlqu6 par Mr. Goode). 

J'ai troiive ce poisson dans un de mes bocaux, conserve 
dans la liqueur, ne sachant pas pr6cls6meut d'od il m'est 
venu, mais soup§onnant qu'il m'a- 6t6 remis de Cienfuegos, 
cote du Sud. Je IVi envoy6 h, Mr. Peters, Directeur du 
Mu86e de Berlin, et je n'en ai pas revu depuis un autre exem- 
plaire. 

Num. 443, de mon Ichthyologie MS. de Cuba. 

Eucino8tomu8 produotus. 
Le Professeur Gill dans les Proceed, of the Acad, of 
Phila.l 1862, p. 238, a considere le genre EucinostomMS de 
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Baird et Girard, comrae synonyme du Diapterus deRanzani, 
qui a la priority ; mais il parait qii'il a plus tard abandonu^ ce 
dernier genre, k cause probablement de quelques erreurs dans 
lesquelles est tomb6 Tauteur italien ; puisque dans son cata- 
logue de 1873 ilaccepte la dc^nomination de Baird et Girard : 
je ne crains pas de m'c^garer sur les pas de ce savant ichthy- 
ologiste. Cepondant, Tespdce que je dccris a la dorsale telle- 
ment ^chancr^e, que Ton pourrait tout aussi bien dire qu'il 
y a deux dorsales ; car la membrane du dernier rayon epineux 
touche, sans monter le premier i*ayon mou. Le uom de 
Diapterus lui viendrait bien ; nom propose en 1841 dans les 
Novi Commentarii Acadeniice Bononiensis^ que je u'ai pas 
eu Toccasion de consulter. 



Indlvidu d^crit : 225 mUlim&tres ; c*e8t une femelle. Le corps est oblong 
616gaQimaDt attena6 vers les deux bouts; la ligne de la gorge et celle da 
ftront out une 6gale courbure. La hauteur du poisson entre quatre fols 
dans la longueur totale, aiusi que la t^te, qui contient Toeil trois fols, sans 
compter rintermaxlilaire. Un des caractdres les plus distinctifis de cette 
esp^ce, c*est le dtam^tre transversal du corps, qui est grand, surtout vers 
les deux tiers de sa hauteur, oil il mesure trente roilliro&tres, sur cinqnaote- 
cinq de haut. Les ouvertures nasales sont petites et rapproch6es, sans 
ressaut, la partie visible du maxiUaire est triangulaire, ajant la hauteur 
deux fois aussi ^tendne que la base. Le pr6opercule et le sous-orbitaire 
sont entlers, comme Texige le genre auquel le poisson appartlent. Les 
dents sont en fln velours, plus visibles k la loupe sur la mSchoire infgrieure. 

D. 9, 10; A. 2, 8. La dorsale est 6chancr6e jusqu'a la ligne du dos ; la 
portion ^plnense est aussi 4tendue que la portion molle, dont le dernier 
rayon r6pond au dernier de Tanale, pas tout k fait cependant, car U est en 
arri^re environ deux millimetres. Les rayons 6pineux sont faibles, le pre- 
mier de la dorsale est tres-court, le deuxi^me £gale en longueur la moiti^ 
de la hauteur du corps, 6galant la distance qu*il y a entt% le centre de la 
pupille et rextr6mit6 post^rieure de Topercule. Je ne vols que deux rayons 
Epineux ItTanale : le premier est tres petit; le deuxi^me est tr^s gr^le, et 
n*est en longueur que la moiti6 du second dc la dorsale. La dorsale molle 
et Tanale ont sur le devant It-peu-pr5s le double de hauteur qu'en arri^re. 
Caudale biftirqu6e, pectorale pointue, ventrale mediocre, un pen en arri&re 
de la base des pectorales, et surmout6e d'un lobule ^cailleux. 

Les dcailles des flancs, marques au centre d'un petit trait, sont plutAt 
grandes que m^diocres ; celles de la r6gion caudale sont de moiti^ plus pe- 
tites. Je ne vols pas d'^cailles sur Topercule, mais il yen a sur les pidces 
infgrieares et sur les Joues, aiusi que sur Tespace interorbitaire ; le moseaa 
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n'en a pas, et le maxillalre brllle comme de Targent poll. Les nageolrea 
verticales n*ont pas d*6callles, mals lenrbase se loge dans un repll dcailleux. 
Le dos est bleufitreet brillant, le ventre est d*un bleu trhs p&le ; les flancs 
sont verdatres, alnsl que les nageoires Impalres; lesautres nageoires sont 
jaunStres. II y a sur la base des pectorales, un cai*act5re Important ; c'est 
une tache noire qui fait reconnaltre TespSce au premier coup d'oell ; de plus 
la pointe ant^rleure de la dorsaleest nolratre, comme chez quelques antres 
esp^ces qu*on ne sanralt confondre avec la prfisente. 

L*espece est rare : quelques-uns la nomment Moharra de 
ley, nom qui appartieut plutot a une autre espfece plus com- 
mune. J'ai envoys le type ici d^crit au Smithsonian Institu- 
tion. 

Num. 382 de mon Ichthyologie MS. de Cuba. 

Mugil brasiliensis. pl. vn. 
vuLGO Flateado. 

f Curema Marcgravus, Hist. Bras., p. 181, 1648. 

Mugil brasiliensis Agassiz, in Spix, Pise. Bras., p. 234, 
tab. 72, 1829. 

f Mugil incilis Hancock, in Lond. Quart. Journal So., 
1830 {fide Gthr.). 

? Mugil' Gaimardianus Desmarest, Diet, class., tab. 109, 
1824-1830. 

f Mugil Curema Valenciennes, in Cuv. et Val. Poiss., XI, 
p. 87, 1836. 

f Mugil petrosus Valenciennes, loco citato, p. 89. 

? M. Curema Gay, Hist. Chil. Zool., II, p. 259, 1848. 

? M. petrosus Gay, loco citato, p. 260. 

M. brasiliensis Giintber, Catal., Ill, p. 431, 1861. 

M. Gaimardinus Poey, Synopsis, p. 388, 1868. 

Les especes de ce genre sont tr6s diflSuiles k distinguer ; 
parceque les autcurs out ordinairement omis les caracteres 
essentiels que le Dr. Giintber signale dans son catalogue 
des poissons du Mus^e Britannique, tome 2, p. 412, h, I'aide 
desquels il a pu rendre conipte de soixante-six esp6ces d6- 
crites dans ce grand ouvrage. 

Nous avons k Cuba deux especes bien communes : la plus 
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graude, nomm6e par inoi Mugil LebranchuSy ayant la seconde 
dorsale et Tanale d^pourvues d'6cailles, Tautre, que je rap- 
porte au M. brasiUensis, nomm6 k la Havane Plateado^ pour 
le distinguer de la Liza commuue. Les pdcheurs ne connais- 
sent que ces deux especes ; mais parmi les individus k na- 
geoires 6cailleuses, il y a des differences qu'un oeil attentif 
peut d^eouvrir, et qui suffiisent pour ajouter deux autres 
espfeces k celles que Ton conuait d^jk; et e'est ce que je vais 
faire, en commengant par donner les caracteres essentiels du 
brasiUensis, que je prends pour chef de file, comme point de 
comparaison, ayant soin d'omettre quelques details communs 
aux espfeces du genre Mugil. 



Individu d^crit, 325 millimetres. II se distingue au premier coup d*09il par 
UD aplatissement sur les flancs ; car sa coupe ^erticale, sur une hauteur de 
solxante-et-hult mill, donne en longueur trente-deux mill, au premier tiers, 
et quarante-et-un au deuxi^me. La hauteur du corps est contenue prfes de 
cinq fois dans la longueur totale ; la t^te y est cinq fois et un quart, et con- 
tient Toeil trois fois et trois quarts, s6par6 du bout du museau un peu mollis 
de son diam^tre. Le profil du museau est m6diocrement pointu. Le 
dessus de la tdte et les tempes moutrent plusieurs 6cailles perches d*ua 
trait longitudinal. Les narlnes sont 61oign6es Tune de Tautre ; la post6- 
rieure h 6gale distance de Tantfirieure et du bord de Torbite ; Vant^rieure 
peu cloign6e de la 15vre sup6rieure. II 7 a sur TobU un Toile adlpeux 
ouvert sur la pupille. Le pr^opercule forme un angle qui se rejette en 
arri^re, ou 11 devient membraneux et transparent. 

La bouche n'est pas fendue jusqu'aux yeux : la ISvre sup6rieure est grosse, 
le maxillaire enti6rement cacli6 sous le premier sous-orbitaire. La mS- 
choire iuf6rieure, moins avanc6e que Tautre, porte une l^vre 6troite. 

Les dents sont comme des flls, trSs courtes et rapproch^es, et presque 
imperceptibles h la simple yue, environ soixante-et-cinq en haut, cent en 
bas, de chaque c6te. 

Le palais est llsse, ainsi que la langue, qui est arri^r^e, attach^e k an 
frein 61ev6 en toit, prolong^ en avant et 6galement llsse. Les branches 
de la machoirc inf^rieure, vues en dessous, forment un angle de quatre- 
vingts d6gr6s. 

La ventrale s'attacbe sous les trois clnqul^mes de la longueur de la pee- 
to rale, qui cntre pr5s de sept fois dans la longueur totale, et s'^I^ve au- 
dessous de la moiU6 du corps : la premiere dorsale commence au milieu 
du corps, sans compter tout le bord 8up6ricur de la caudale; sa ligne 
d'aplomb est s6par6e de la pointe de la pectorale un espace 6gal au tiers 
de cette dernl^re nageolre, et s6par6c de la seconde dorsale autant que de 
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la base sap^ricare de la pectorale. La premiere 6pine dorsale 6gale en 
longnear la molti^ de la haatear du corps aa-dessous d*elle ; ce qui fait 
plus de la moiti6 de la longueur de la tdte. La secoiyde dorsale commence 
an dessus du premier tiers de I'anale, dont les rayons sont 8, 9. L'espace 
libre entre les deux nageoires du dos, d6passe d*UQ clDqui^me r^tendue 
de la premiere. 

Les ^cailles du tronc sont grandes, environ quarante sur une ligne longi- 
tudinale ; marquees sur leur milieu d'un petit trait, sans distinction de la 
ligne lat^rale. La seconde dorsale et Tanale sont couvertes de petites 
^cailles, trfes serr^es. 

Couleur argentic, 6cailles miroitantes, dos verd^tre ; il y a des reflets 
rouge^tres sur Topercule : une bande pftle de reflet parcourt les series • 
longitudinales des ^calUes. Les nageoires participent de la couleur du 
corps : la pointe de la seconde dorsale et le devant de Tanale, ainsi que le 
bord post^rieur de la caudale, sont noir&tres. La tache bleu^tre de la 
base des pectorales est pen prononc6e et variable. Iris orang^. 

Observations sur la Synonymie. 

Valenciennes est le premier qui ait rapports le Ourema de 
Marcgrave au M. hrasiliensis d'Agassiz, auquel il a enlev6 in-, 
justement la priority scientifique, r^tablie par le Dr. Giinther. 
II u'y a rien dans Marcgrave qui fasse croire que son Curema 
appartienne au brasiliensis^ plut6t qu'au M. Liza^ car le car- 
actfere des nageoires 6cail lenses n'y est pas: la taille qu'il 
donne, de deux pieds, le jette, au contraire, dans lasynonymie 
du M. Liza. 

h^Mugil hrasiliensis y figur6 par Spix, ne pent avoir qu'une 
mddiocre exactitude d'apres le jugement que Ton peut former 
sur Touvrage entier : c'est cependant celle qui se rapproche 
le plus de Tespfece de Cuba, ay ant comme elle les nageoires 
^cailleuses, et a-peu-pr^s la m^me position des nageoires 
paires ; Toeil est trop petit. Reste h, voir la langue. 

Le MugilGaimardianiLsAQT>Q^m2ive&t estpeut-6tre ant^rieur 
au hrasiliensis y mais on n'en est pas certain, car la date du 
Dictionnaire Classique est renferm^e entre 1824 et 1830. II 
a 6t6 regu de Cuba ; et comme il se conserve au Jardin des 
Plautes, il est probable que Valenciennes, qui le cite a son 
Curema^ ait observe les ^cailles des nageoires verticales; 
mais je ne crois pas qu'il ait observe la langue. D'ailleurs, la 
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figure de Desmarest est plus inexacte que cclle de Spix, car 
la pointe de la pectorale est sous le premier tiers de la pre- 
miere dorsale ; ef les nageoires sont d'une couleur uuiforme ; 
ce qui doit nuire a la priority. Voyez Tespece qui suit. 

Le Mugil Curema de Valencienues n*est pas le m6rae, par 
le seul fait d'avoir la langue plie6 en toit, k ar^te aigu6, toute 
couverte de fortes fi,pret63. Eftt-il pris le frein pour la laugue, 
encore est-il vrai qu'il se distingue de Tespece de Cuba par les 
fi.pret6s. Je Tai laiss6 avec doute dans la Synonymie, parce- 
qu'il cite Agassiz et Desmarest, parcequ'il en a re§u un 
exemplaire de Cuba, et parcequ'il pent avoir mal observ6, 
ou confondu quelque autre individu. 

Le Mugil petrosus de Valenciennes, me semble, comme 
au Dr. GUnther, n'6tre qu'une vari6t6 du Cureina du m6me 
auteur. II en a regu de Cuba, du Br6sil, de Surinam, et 
nous en voyons, dit-il, Tespece s'avancer vers le nord jusqu'i 
New York. Ce serait le m6me que celui de Cuba, s'il eut 
difi*6re du Curema par la langue; mais il n'en dit rien, tout 
en le comparant au Curema, et il laisse croire qu'il en a les 
fi,pret6s. II est douteux que les Muges du Chili nommds 
Curema et petrosus par Guy, soient bien d6tcrmin6s : Tauteur 
copie assez visiblement les donnees de Valenciennes. 

Dans la description du Mugil brasiliensiSy le Dr. Gunther 
dit que la ventrale s'insere au milieu de la distance qu'il y a 
entre la pectorale et la dorsale ^pineuse : c'est ce qui se voit 
quelquefois. 

Hisioire, Les plus grands que j'ai vus n'arrivent pas k 400 
millimfetres de long. No. 52 de mon Ichthyologie MS. de 
Cuba. 

Mugil Gaimardianus. pl. vm, Figs. 1-8. 

Mugil Gaimardianus y Desmarest, Diet. Classique (1824- 
1830). 

En suivant la description de Tespece qui precede je m'at- 
tacherai ici h donner principalemeut les caractferes diffSren- 
tiels. 
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Longaear totale, 225 millimetres ; contenant la bautear cinq fois et qd 
cinqai^me, et la t^te quatre et quatre cinqui^mes. L'obII estcontena trots 
fois et deux tiers dans la longueur de la tSte, il trois quarts de son diam5tre 
du bout dn museau, qui est arrondi. La bouche est fendue jusqu'a Taplomb 
du bord orbitaire ant6rleure ; la 16vre inffirieure renfl^e k son extrC.nltfi, 
qui se cache entre trols tubcrcules du palais. Les dents de la m^choire 
sup^rieure sont ecart^es, petites, un pen fortes; celles de la m&choire 
inf§rieure sont tr^s liens, il peine dlscernibles. 

Ventrale attach^e sous le milieu de la pectorale, qui entre six fois et un 
quart dans la longueur totale : sa ligne d*aplomb n*est scpar^e de la pointe 
de la pectorale, qu*un espace 6gal il un dixlSme de cette derni^re nageoire. 
La premiere £piue dorsale entre une fois et trois cinqui^mes dans la hau- 
teur du corps au-dessous d'elle. L*espace libre qui s^pare les deux na- 
geoires du dos, dgale I'^tendue de la premiere. Je ne vols pas de trait en- 
fonc^ sur les ^cailles des flancs. 

Couleur argentic, dos gris do plomb ; une bandelette brune parcourt les 
series longitudinales des ^cailles. La base de la dorsale porte une tache 
noir&tre blen prononc^e : les autres nageoires n*ont pas du noir. 11 y a 
* des reflets dor^s sur Topercule. 

Observations, — Le reproche que j'ai fait h. Desraarest sur 
la position avanc^o de la premiere dorsale, lorsque j'ai compare 
sa figure k celle du M. hrasiliensis^ disparait ici et devient un 
caractfcre esseutiel, confirm^ par la ligne brune qui parcourt 
les ^cailles des fiancs. J'ai done lieu de croire qu'il est bien 
cit6 par moi, conime auteur de cette espfece, qui est peut-6tre 
celle du Dr. GUnther, decrite sous le nom de M. brasiliensis 
quoiqu'il y rapporte la figure de Spix, qu'il dit toutefois n'6tre 
pas bonne. 

Comparaison. — On peut voir par la description qui pr^cfede, 
que le M. Gaimardianus differe principalemcnt du brasiliensis^ 
par un corps plus allonge, un museau plus court, la levre 
sup^rieure moins grosse, Tinferieure moins 6troite, les dents 
plus fortes et ^cart^es ; la premiere dorsale presque sur la 
pointe de la pectorale et moins s6par6e de la seconde. II y 
a encore quelques difi'iSrences sur les couleurs. Je regrette de 
n'avoir pas observe la langue, I'angle de la m^ichoire inf^rieure, 
les rayons de Tanale. Les ^cailles des nageoires verticales 
sont les mdmes. 

Histoire. — L'espdce est trfes rare, si Ton considfere que je 
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ne Tai vue qu' une fois ; mais il est probable que je Taie con- 
fondue au march6 avec le M. brasiliensis. C'est le No. 529 
de mon Ichthyologie MS. de Cuba. 

Mugil triohodon. pl. vm, figs. 4-8. 

Cest tonjours en suivant la description de mon chef de file, 
et en m'arr^tant sur les diflKrences, que je vais decrire cette 
nouvelle esp6ce k langue lisse et a nageoires verticales ^cail- 
leuses. 

Longnear totale, 275 millimetres, contenant la hauteur dn corps un 
peu plus de cinq fois et la t^te uu peu moins. L'osil est contecu quatre 
fois et un cinqui^me dans la longueur de la t^te, eloign^ plus d'un diam^tre 
dn bout du museau, qui est pointu. La l^vre sup^rieure est m^diocremeut 
grosse ; le maxillaire est cach6 sous un sons-orbltaire denteld, ou du molns 
bien stri6 sur son bord : la levre inf6rieure est aplatie et 6troite. 

Les dents sont longues de deux millimetres, comparatlvement 6cart6es, 
flexlbles, courb^es, environ quarante sur chaque mSxihoire de chaque cdt6 : 
elles paraissent flliformes ; mais, k la loupe, elles se montrent comprime^s 
et 61argies i leur extr6mit6 (flg. 7). Les branches de la mSchoire lnf6- 
rieure forment un angle de solxante-et-dlx degr^s. « 

La ventrale s'attache sur les cinq septiSmes de la longueur de la pecto- 
rale. La premiere dorsale a sa ligne d'aplomb s^par^e de la pointe de 
la pectorale, un espace 6gal anx trols cinqui^mes de cette nagcoire, 
et plus pr5s de sa base que du commencement de la seconde dorsale. 
La premiere 6pine du dos n*est que la moiti^ de la longueur de la tSte, 
quoique elle solt la moiti6 du corps au-dessous d*elle. Les rayons de Ta- 
nale sont certainement 8, 8. L'espace libre entre les deux nageoires du dos 
d^passe de moiti6 T^tendue de la premiere. Les 6cailles sont grandes, 
trent-cinq sur nne ligne longitudinale, marquees sur la base d'un petit 
trait. 

Couleur gris de plomb brlllant, ventre argent^, nageoires d'un brun p&le, 
sans autre tache noiratre : la t&che des pectorales est presque nulle. II y 
a des reflets sur les c6t^s de la tdte. 

Comparaison. — II resemble plus au M. brasiliensis qu'au 
Gaimardianus. II est plus allong6, la region caudale bien 
comprim^e, la tfete plus longue, le museau plus pointu ; Toeil 
est plus petit ; Tangle de la m5,choire plus aigu ; la premiere 
dorsale est plus s6par6e de la pointe de la pectorale, et sur- 
tout du commencement de la seconde ; les stigmates secr6teurs 
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de la t£te sont plus potits, mais ce qui les distingue le 
mieux, ce sont les dents. 

Histoire. — II est rare : Je Tai vu plus d'une fois. Num. 
611 de mon Ichthyologie MS. de Cuba. 

Neoconger perlongus. pl. 9, figs. 3-4. 

Ce poisson se rapproche complfetement des Congres par la 
position des narines, ayant I'ouverture post^rieure haute et 
pr6s de I'oeil ; et il se rapproche des Ophisures par Textr^mitd 
de la queue : see nageoires tr^s basses le rangent dans le 
genre Neoconger de Girard. 

LoDgaear totale 320 mUlim^tres (140+180). La t^te est contenne an 
peo plas de cinq fols daDS la preml&re partle du corps, qui termine k Tanus. 
Le museaa est pointu, la gorge renfl^e ; la bouche est fendue jusqa'& la 
quatri^me partie de la tSte. L*oell est grand, et finit un pen en avant de la 
commissure buccale, 86par6 du bout du museau un diam^tre ettrois quarts. 
La mEchoire inf^rieure est arri6r6e. II y a de chaque c6t6 trois pores 
entre les deux ouvertures nasales, une autre plus bas, trois derri^re ToBil, 
deux h la m^choire Inf^rieure. Les nombreux et fins rayons branchiost^ges 
se laissent voir sur la peau, k la partie post6rleure de la tSte. 

On reconnait il la loupe que les dents sont tr^s courtes mals robustes, 
on pen crochues et pointues, toutes de mdme grandeur, et sur un rang ; 
qnelques-unes plac^es sur le devant des mSchoires, sont plus longnes. 
Je ne puis pas blen distlnguer les vomSriennes, mais sur le milieu du pla- 
teau nasal il y a un rang de dents courtes et robustes. 

Ce poisson est remarquable par le pen de hauteur du corps, laquelle, prise 
entre la pectorale et Tanus, entre soixante-et-douze fois dans la longueur 
totale. La dorsale et Tanale sont basses, environ le quart on le cinqui^me 
de la hauteur du corps. La premiere commence un pen en arri^re de la 
pointe de la pectorale, et flnit sur la pointe mdme de la queue, ainsi que 
Tanale. Conleur brun-violet, plus pfile sous le ventre. La peau, vue sous 
la loupe, est pointill^e de noir. 

Histoire. — Je ne Tai eu qu'une seule fois & Matanzas. 
C'est le num. 639, de mon Ichthyologie MS. de Cuba. 

Gymnothorax umbrosus. pl. dc, fios. 1-2. 

Longueur totale 660 mUlim^tres, savoir 340+820, ce qui fait la queue 
plus courte que le reste du corps, dont la tdle occupe le quart : ceUe-ci 
n'est pas grosse et n'a pas la nuque rel^v^e. La hauteur du poisson est 
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contenue seize fois dans la lougueur totale. La boache est fendae jasqu'i 
la moiti6 de la t6to. L*oeil est petit, fait un sixi^ine de la bouche, et se 
trouve plac6 un pen pi as pr^s da bcyit da museau que de la commissure. 
L'ouverture post6rieure nasale est haute, devant Toeil, fendue longitudlnale- 
ment ; I'autre est tubuleuse et terminale. Le long des machoires, 11 y a 
quatre pores en baut, trois en bas et deux entre les ouvertures des narlnes. 

La machoire sup6rleure pr6sente k rextr6mlt6 une rang6e de petites 
dents, sulvies en dedans d'autres plus longues et grdies, tant au palais 
comme au plateau nasal : ces dernieres sont les plus longues. Les dents 
de la mdcbolre infgrieure sont sur un seul rang, plas nombreuses, plua 
serr^es, tourn6es un pen en arri&re, environ trente de chaque c6t6; les six 
premieres plus longues et 6cart6es, faisant jeu avec celles d'en baut. Les 
dents vom^riennes sont sur un seul rang. Les deux m^choires sont d*6gale 
longueur. 

La nageolre dorsale commence au-dessous de Touverture des ouies, elle 
augmente Insensiblement de hauteur jusqu'i Tanus, ou elle a un pen molns 
du tiers de la hauteur du corps au-dessous d*elle; de \k elle va en dlminu- 
ant jusqu*^ Textr^mit^ de la queue, ou elle se r^duit k presque rien, pour 
s'unir k Tanale ; celle-cl est d'un tiers moins haute que la dorsale, entrant 
pr^s de donze fois dans la hauteur du tronc. Deux lignes longitudinales, 
comme un pli, parcourent la longueur de la dorsale. Plusieurs plis se 
rendent de Touverture branchiate aux c6t6s de la bouche. 

Couleur brune, tirant un pen sur le rouge. Cette coulear forme de 
nombreuses marbrures sur un fond plus p&le, et de la couleur uniforme 
rouge&tre du ventre ; ces marbrures sont pen prononc^es. Les nageoires 
Bont aussi d*un fond rouge^tre. 

C*est une femelle .* les oBufs, tomb6s dans Tabdomen, sont ronds, d*un 
millimetre de diam^trc et trds blancs. Je Tai envoys au Smithsonian In- 
stitution. No. 403 de mon Ichthyologie MS. de Cuba. 

Gymnothorax polygonius. pl. x. 

Longueur totale, 722 millimetres (344+378). 

La tdte est contenue pins de trois fois et demie dans la longueur du 
tronc, la t^te incluse : elle parait grosse k cause du renflement de la 
gorge; Tocciput est relcv6, le profll fait une ligne rentrante sur I'oBil. 
La m&cholre inffirleure est un pen arri6r6e. La fente buccale est contenue 
deux fois et demie dans la longueur de la t^te. L'oeil fait la cinqal^me 
partie de cette ouverture, plac6 plus prfes de la commissure que de Vex- 
tr6mit6 du museau. L'ouverture postSrieure des narlnes est arrondie, 
Tant^rleure porte un tube qui d6passe le bout du museau. Le long des 
m&choires on compte trois pores en haut, et trois en bas : entre les deux 
ouvertures ant^rieures, 11 y a deux pores. Les joues sont parcourues, 
depuis Vouverture branchiale jasqu'i la bouche par sept lignes, ou plis 
paralieies : plus ces lignes sont inf^rieares, plus ellcs avancent. 

La mlU^holre sup^rienre est pourvue d*une s^rie externe de dents, euvi- 
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ron qniDze, courtes, 6cart6es, tourn^es en arriSre, presque ^gales au nasal 
et anx palatins : le plateau nasal a snr la If j^ne m^diaue deaz dents plus 
longues. Les dents du vomer paraissent 6tre snr un seal rang. La m&- 
cholre inf6rleare porte uue autre s6rie de dents toutes semblables, un 
pen plus courtes que celles de la machoire supfirleure: ces dents sont 
comprim6cs et aiguSs, assez rapprochScs, au nombre de seize & vlngt. 

La hauteur dn tronc est contenue quiuze fois et demie dans la longueur 
totale. La nageoire du dos commence aux deux tiers de la t^te, d'abord 
basse, et peu apr^s haute, de mani^re a entrer trois fols et demie dans la 
hauteur du corps : ellc s'6tend tr5s peu h Textr^mit^ de la queue, ou elle 
se continue avec Tanale, qui est extr^meraent basse, comrae un relief, dont 
la hauteur n'est que la douzi^me partie de celle de la dorsale, vers le milieu 
de la queue, ou un trente slxifime de la hauteur du tronc. 

La coulcur est blanch4tre, ou jaunatre pMe; le tronc et la queue par- 
courus par des bandelcttes d*un brun jaunatre, qui d6crivent des polygones 
incomplets, ordinairement des carr^s lrr6gullers dont les cot6s out deux k 
quatre fois le dlam^tre de I'oBil. Outre cela, toute la peau est couverte 
d'une marbrure fine, qui forme sur la t^te des traits arrondis, comme J'en 
ai repr6sent6 une partie sur la figure. Ces bandelettes 8*6tendent sur la 
nageoire sup6rieure, qui est de la coulcur du tronc. La peau est si grosse, 
qu*elle ne permet pas de compter les rayons. La nageoire anale a le bord 
tout blanc. Iris Jaune. 

L'espfece n'est pas commune. Je Tai envoye^ au Smithso- 
nian Institution. C'est le No. 602 de mon Iclithyologie MS. 
de Cuba. 

Chilomycterus orbitosus. 

Famille des Diodontidi. Longueur totale, 345 millimetres. 

Brun clair en dessus et sur les flancs, oii il se montre tout convert de 
taches rondes, trac^es par des lignes brunes circulalres qui se touchent 
sans se croiser, aussi g^randes que la pupllle, rehauss^es souvent par le 
fond plus fonc6 des interstices. Le ventre a ses taches plus grandcs et 
ovales, d*un orang^ trfes vif tirant sur le vermilion, sur un fond bien noir 
des interstices. De plus il y a deux graudes taches paires, noires, bor- 
d^es de clair, savolr : une au-dcssus de la nageoire pectorale, une autre en 
arri^re de cette mdme nageoire. La base de la dorsale porte une bande 
noire. Nageoires orang6es ; l^vres rougetoes, ainsi que le tube des narines. 
Iris jaunatre, avec un cercle rouge. 

Les 6pines sont fortes, courtes, affermles sur trois racines, au nombre 
li-peu-pr^s de quatre-vingt sur tout le corps, sans compter les petites dn 
ventre. Le dessus de la t4te pr6sente en avant une de ces Opines, deux 
plus en arridre ; deux au- dessus de Toeil, une au-dessous, une en arri^re. 
U y a trois tentacles pendants de la m&choire inf^rieore, de chaqae cot6. 
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D. 12 ; p. 28 ; C. 8. La vessle natatoire est comme celle do Paradiodon 
hystrix ; la rate est arroodie, de mdme qne la v^sicale da flel, laqaelle est 
Jann&tre. 

VarieU : — Od troave de plas qnelqoefols nne tacbe grande, noire, arron- 
die, en arri^re de la m&choire inf^rieure. 

L'espfece est assez commune. C'est le No. 109 de men 
Ichthyologie MS. de Cuba. 



Vll. — Descriptions of Two New Species of Birds of the 
Families Tanagridce and TyrannidcB. 

BY GKO. N. 'LAWRENCE. 

Read November 16, 1874. 

Phaanioothraupis cristata. 

Male. Upper plumage of a deep dall vlnons color; the front, sides of 
the head, breast, and under tail coverts of a rather dull crimson; the 
throat bright scarlet ; sides and lower part of abdomen dusky ; the crest, 
which is much elongated and recurved, is bright scarlet; quills smoky- 
black with their outer margins the color of the back; tall feathers deep 
vinous red, the central ones and outer webs of the others brighter In 
color; bill black; tarsi and toes dark brown. 

Length about 8 in. ; wing 4; tall di| ; tarsi 1; bill f; flrom base of bill 
to end of crest 1 9-16 inches. 

Habitat. New Granada, Bogota. 

Remarks. I found the single specimen described above, 
in a collection of birds from Bogota. 

It differs from all others of the genus in having a conspic- 
uous and well developed crest ; in its allien the crest is partly 
concealed. In general appearance otherwise, it is most like, 
and is of about the same size as P.fusdcauda^ but differs in 
the throat being of a deeper color than in that species, and 
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in having the sides of the head, the tail feathers and the outer 
margins of the quills dark red ; in P. fuscicatida these parts 
are dusky. 

Myiarohus flammnlatus. 

Entire upper plamage of a light greenish-olive, the crown jast per- 
ceptibly of a darker shade ; tail feathers of a rather light brown, the outer 
margins light rufous and the inner webs Just edged with very pale salmon 
color; loral space and eyelids grayish-white; chin, throat, and upper 
part of breast gray ish- white, the centres of the feathers on the upper part 
of the throat are very pale ash, but the lower part of the throat and the 
breast are marked with distinct light colored ashy flammulations, lower 
part of breast, abdomen and under tail coverts pale yellow; thighs of a 
light rusty-brown, quill feathers of a darker brown than the tail, the pri- 
maries edged with very pale rufous, the secondaries margined with gray- 
ish white, and the tertiarles broadly edged with ggiyish- white ; the wing 
coverts end rather broadly with very pale rufous, forming three distinct 
bars across the wings; under wing coverts pale yellow, inner margins jof 
fiuills pale salmon color; bill dark brownish-black, with a whitish spot on 
the angle of the lower mandible ; tarsi and toes brownish-black. 

Length 6 in. ; wing 2} ; tail 2} ; tarsi } ; biU |, width at base 7-16. 

Habitat. Mexico, "Tehuantepec, Cacoprieto." Type in 
the National Museum at Washington. Procured by Prof. 
F. Suraichrast in June, 1872 ; original number 1555. 

Remarks. Prof. Sumichrast thought it would prove to be 
a new species, and forwarded it to me for examination, but 
I did not receive the specimen until the summer of this year, 
the box containing it having been lost sight of for several 
months. 

Its dimensions are less than those of M. lawrencii, and 
the colors throughout are paler ; it also differs in having a 
whitish throat and flammulated markings on the breast ; these 
parts in M. lawrencii being of a clear bluish cinereous ; the 
lores and eyelids are grayish-white, in M. lawrencii they are 
brown like the crown ; the bill in the new species is much 
broader. 

In reply to my inquiry for other facts concerning it, and 
its relationship to M. lavrrenciij Prof. Sumichrast wrote as 
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follows : "I have two more specimens of the Myiarchus 
(No. 1555) iu my possession (which I hope soon to send 
you), and consider them distinct from J/, lawrencii. These 
two specimens, like the one you have seen, have a grayish- 
white throat, and on the breast deeper longitudinal spots, 
although slightly marked, and the bill also broad. The 
physiognomy of these birds in life is sufficiently distinct 
from M. Imoreiicii, to enable me to distinguish them even at 
a distance ; the body of No. 1555 is in fact thicker and more 
robust. I have had occasion to kill a great many of the M. 
lawrencii, and I have always been able at first sight to re- 
cognize them as such, although perched at a great height. 
My immediate impression on seeing No. 1555 for the first 
time was that I hjid before me a new form. I have never 
seen in the M. lawrencii dark flammulations on the breast, 
which the three specimens of No. 1555 show, although bu<^ 
lightly marked." 



VIII. — Notes on Certain Terrestrial Mollusks^ with Descrip- 
tions of New Species. 

BY THOMAS BLAND. 
Read Oct 6, 1874. 

Oleaoina flexuosa, Pfr. 

This was described in 1854 (Zool. Proc), from a speci- 
men in Cuming's cabinet, and subsequently figured in Nov. 
Conch., I, t. 3, f. 16-17, but the habitat was unknown. 

There is in the Swift cabinet * a very fine example, with 



* I have recently had the opportunity of examining the collection of my late 
esteemed fHend, Mr. Robert Swift^ before its delivery to the Philadelphia Academy, to 
which it has been presented by his daughter. 
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note that it was received from Aux Cayes, in November, 
1856, from Mr. Ro8S. Mr. Swift communicated this, and 
probably sent to Dr. Pfeiffer the imperfect shell referred to 
in Mon. VI, 278. 

The specimen in the Swift cabinet is long. 65, diam. 24 
mill., apert. 37 mill, long., infra medium 10 mill. lata. 

This is the only species in the West Indies nearly allied to 
the large Mexican forms. 

Maorocyolia euspira, FAr. 

In the Swift cabinet I lately found young specimens, as 
well as adults, of this Yenezuelean species, and from one of 
the. former obtained the animal. W. G. Binney favors me 
with the following report on its dentition : — 

<< The Ungual membrane is indeed like that of Macrocyclis in its general 
type. It differs ttom onr North American species only in haying all the 
teeth purely aculeate, the usual form of marginals in the VUrininm. It 
has no laterals, but the first teeth are of a transitional character, between 
laterals and marginals. This cannot be considered a generic difference. 
Zonitea laevigatus has no true laterals, and several species have not more 
than two. 

M, euitpira has a true Glandina-llke lingual, especiaUy In the form of 
the central tooth, which is of a somewhat different character in the North 
American species of Macroq/clis. 

The presence of a Jaw with smooth anterior surflEu^e and decided median 
projection to the cutting margin, in connection with the form and 
arrangement of the teeth and the absence of true laterals, warrant our 
placing euspira in Macrocyclis." 

Y. Martens has this species in AmmonoceraSy subgenus of 
Hyalinai with, among others, H. caduca^ Pfr. of Mexico, 
which is doubtless a Zonites. 

Macrocyolis Baudoni, Petit. 

The jaw and dentition of this species were described 
(Amer. Jour. Conch., VII, 1871, and Annals, X, 1873), by 
W. G. Binney and myself, and we found it to be a Macro- 
cydis. 
FxBRUART, 1875. 6 Ann. Lyc. Nat. Hist., Vol. xi. 
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Maorooydlis oonoolor, Fer. 

This species, judging from its great similarity, if not 
identity, with M. Baudoni^ is doubtless a Macrocydis. 

Shuttleworth (Diag. n. Moll. 1854) mentions, on the 
authority of Blauner, that M. cancolor is viviparous. In the 
Swift cabinet a specimen is preserved, which he had alive, 
and from which he took five embryo shells. What the habit 
is in that respect of the North American species of Macro^ 
cydis has not been noticed. 

M. concolor and Baudoni are placed by v. Martens in 
Morchia (subgenus oi Hyalina)^ which must now, however, 
be treated as a synonyme of Macrocydis. 

M. Utxataf Fer., is the type of that genus, but its denti- 
tion is, I believe, unknown. 

The geographical distribution of the species shows that 
Macrocydis is essentially an American genus. 

In the Pacific Province of the Northern Continent, four 
species are found ; M. VancouverensiSj sportdUif Voyana and 
DurarUi. In eastern North America, M. concava. H. pau^ 
cispirttf Poey, of Cuba, will, I think, prove to be a Macro- 
cydis. M. concolor belongs to Puerto Rico, and Baudoni to 
Guaddoupe and Dominica ; M. euspira to Venezuela. 

Zonites Lansingl, nov. sp. 

T. imperferata, orblcolato-depressa, Aisco-comea, snperne Isvigata, 
basi sabstriatala; satura impressa; anflr. 51 convexinsciill, ultimiia non 
deacendens, ad peripheriain obsolete aDgolatos, aabtus conyezior, circa 
reglonem mabUlcarem 'excavatos; apertara angoste lonaris; periato- 
mate acato, maiiglne dextro lameUa obsolete serrata intos incrasaato, cola- 
mellari yIx reflexiuscolo. 

8heU imperforate, orbicular-depreasedy shining, dark horn-colored, 
smooth above, at the base sabstriate; suture impressed; whorls 5i 
rather convex, the last not descending, obsoletely angular at the periph- 
ery, more convex at the base, excavated around the nmbUical region; 
aperture narrow, lunate; peristome acute, the right margin thickened 
within by an obsoletely denticulated lamella, columellar margin scarcely 
reflected. 

Diam. mBi. vix 8, min. 4aniU.,.alt. UmUL 
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Habitat. In damp moist places, among leaves. Astoria, 
Oregon. 

Bemarks. Two figures of the species are annexed. The 
aspect of the upper surface of the shell is yeiy like that of 
Z. mrdtidentatuSf Binney. 





Fig. 1. Zoniim Lamingi, 

I am indebted to Mr. Henry Hemphill for this interesting 
little species, and dedicate it to my young friend, Mr. A. 
Ten Eyck Lansing of Burlington, New Jersey, a very prom- 
ising student, to whom Mr. W. O. Binney and myself are 
much indebted for assistance in our examination of the den- 
tition of terrestrial moUusks. 

One specimen of Z. Lansingi^ i^pearing to have the ani- 
mal within it, was crushed between two glass slides, enabling 
Mr. Binney, without the use of potash, satisfactorily to ob* 
serve the jaw and teeth remaining uninjured in the tissues of 
the animal. I am indebted to him for tGe subjoined particulars. 




Flg.S. 

Jaw (fig. S, A) low, wide, slightly arcaate; ends scarcely attenuated, 
blont; catting margin without median projection; anterior surfiMewith 
fourteen, broad, oneqaal, crowded, flat ribs, slightly denUeolating either 
margin. 
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The first impression given by the Jaw is that it bears narrow, separated 
ribs, as in Bulimulua, Gylindrella, etc. A more careftil stndy of it, however, 
shows the ribs to be very broad, crowded, fiat, with narrow interstices 
between them. 

Lingual membrane with 17-1-17 teeth ; six laterals. Centrals (fig. 2, B) 
with the base of attachment longer than wide, the lower lateral angles 
expanded; upper margin broadly reflected; reflection very short, tricus- 
pid, side cusps decidedly developed, short, bearing distinct cutting 
points, median cusp long, slender, bulging at sides, reachiug nearly to 
the lower edge of the base of attachment, beyond which projects slightly 
the distinct, long cutting point. Laterals like the centrals, but unsymmet- 
rical by the suppression of the inner, lower angle of the base of attach- 
ment, and inner side cusp and cutting point. Marginals (flg. 2, C) acule- 
ate, their base of attachment less sole-like than usual iu ZoniteSf but more 
circular in outline. Fig. C shows these bases of attachment. Fig. D 
gives one marginal tooth in profile. 

This is the first known instance of a species with ribs on 
its jaw haying aculeate marginal teeth ; or of a species fur- 
nished with a Zonites-like shell having decided ribs on its 
jaw. It will be difficult to find a place for the species under 
any description of genus or subfamily. The shell is that of 
ZoniteSf but that genus has a rible^ jaw with median pro* * 
jection. 

Zonites Steamsii, nov. sp.? 

With land shells from the west coast, kindly sent to me 
for examination by my friend Mr. Steams , I lately noticed a 
single specimen of a form from Astoria, Oregon, allied to 
Z. Lansingi. It is larger, more elevated and more distinctly 
striated than that species, has seven whorls, with rather wider 
and more rounded aperture, but without the lan\ella within 
the outer margin of the peristome. 

The measurements are diam. maj., 4, min. 3^ mill., alt. 
2} mill. 

Having before me a single specimen I am unwilling for- 
mally to describe the species, which for the present I desig- 
nate as Zonites JSteamaii. 
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The accompanying figures of this and the preceding species 
were kindly drawn for me, oil wood, by Mr. W. G. Binney. 





Fig. 8. JS&iUte8 SteamtO. 

Zonites indentatus, Say. 

Pfeiflfor, on the authority of Hjalmarson, mentions the 
occurrence of this species in St. Domingo. 

I have specimens collected by Dr. Cleve in Puerto Rico 
which are scarcely distinguishable from Z. indeniaiusj but 
the color is very much darker than of American shells. 

Hyalina Bermudensis, PAr. 

This has been shown (Bland and Binney, Annals, X, 221) 
from the character of the lingual dentition, to belong to the 
Vitrinea^ not to the Helicacea of v. Marten's arrangement. 

I am indebted to Mr. J. Matthew Jones for an opportunity 
of examining a remarkable sub-fossil form found in stalag- 
mitic conglomerate, in caverns at Tucker's Town, Bermuda. 

The living H. Bermudensis^ as described by Pfeiffer (Zool. 
Proc, 1845), has seven whorls and in size is diam. maj. 23, 
min. 21 mill., alt. 12 mill. 

The extinct form differs from it in having nine whorls, the 
last more convex above, a less acute carina, umbilicus smaller, 
but especially in size. The measurements are diam. maj. 
37, min. 34 mill., alt. 19 mill. 

I propose the name of Hyalina IfeUoni for the sub-fossil 
species, in honor of Lieut. Nelson, the author of valuable 
geological memoirs on the Bermuda and Bahama Islands. 
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Although its contemporary and suryiyor, B. BermudensiSj is 
nearly allied to it, I cannot refer to them as being identical. 

The occurrence of this large extinct form in Bermuda is 
very interesting. It may surely be inferred that the species 
lived at a period when the area of the land was more exten- 
sive and elevated. The existing form, it should be mentioned, 
is also found sub-fossil. 

Wollaston (Variation of Species, 1856) remarks, with 
respect to some large extinct Madeira Helices, that they may 
have been but forms of the smaller living species, — ^coex- 
istent with them, though more sensitive to the great diminu- 
tion of altitude and area which were consequent on the break- 
ing-up of a once continuous land.'' 

Sub-fossil are not unfrequently larger than living allied or 
identical forms. I have noticed that the sub-fossil Ohond- 
ropomai basicarinatum and chordiferum of St. Croix are 
larger than their very near ally O. Santacruzensey now living 
on that Island. The extinct ff. Jasephinoe, found in St. 
Eitts, is considerably larger than the living forms of the 
neighboring Islands. St. Croix and St. Eitts, geologically 
speaking, are but fragments of larger areas. 

Some living species, however, vary very much 
may instance If. I/uquillensia Shuttl. of Puerto Rico. The \^ 
measurements given by Shuttle worth are diam. maj., 40; 
min. 32 mill. ; alt. 80 ad 33 mill. In the Swift cabinet 
there is a remarkably small specimen, diam. maj., 29 ; min. 
25 mill. ; alt. 18 mill. 

M. concolorj Fer., of the same Island is another instance. 
In the Swift Cabinet there is one, 5} whorls, diam. maj. 25 ; 
min. 23 mill. ; alt. 9 mill. Adult specimens collected by 
Dr. Cleve, having 4} whorls, are not more than half that 
size. Unfortunately, I have no note as to the stations of the 
different sized forms. 

Guesteria Fowisiana, PAr. 
M. Crosse (Jour, de Conch., 1872) described and figured 
Helix Powisianay Pfr., placing it in the new genus Oueateria^ 
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of which it is the only known species. He remarks on its 
rarity and the absence of mention of it in my Catalogue of 
shells collected in New Grenada (Cont. to Conch., 1852). 

On a recent examination of shells, which my late valued 
friend Mr. Robert Swift had from me in 1852, still preserved 
in his Cabinet, I identified a young specimen of Gueateria 
Pounsiarui^ which I found in 1851 near Marmato, at an ele- 
vation of about 5,000 feet, on the Western Cordillera of the 
Andes. The shell had not been previously determined. 

Simpulopsis dominioensis, PAr. 

In the Swift Cabinet are two specimens, marked ^ VUrina^^ 
found by Hjalmarson near Puerto Plata (Haiti), but which 
are I believe young shells of Simpuiopsis dominicenais. 
In Mai. Blatt. 1858, p. 146, Pfeiffer mentions a VUrina from 
Ebiti, on the authority of Hjalmarson, which was subse- 
quently found probably, to be what I have suggested. 

Helix braoteola, For. iMicrophysa). 

M. Maz6 enumerates this in his Catalogue of Martinique 
species (Jour. Conch. April, 1874) and I am indebted to M. 
Crosse for a specimen of it. Looking at the description and 
figure by Deshayes (in Fer. Hist. I, p. 84, t. 86, f. 2), I do 
not doubt the determination, but believe that the species is 
the same as ff. vortex^ Pfr. 

Helix Sargenti, nov. sp. 

T. snb-perfbrata, globoso-depreasa, oblique striata, tennis, paUide cox^ 
nea?; spira breris, apice obtnsa; anAr. 5, conTexioscnli, nltimns antice 
descendena, ad peripheriam obsolete angnlatns, basi snbplannlatns ; aper- 
tnra obliqua, lunato-rotnndata; perist. marginibns approximatis, dcxtro 
expansioaculo, colnmellari saperne perdUatato, reflexo, perfbrationem 
fere tegente, basali introrsnm lamellato-calloso. 

SheU snbperforate, globose-depressed ^ obliquely striated, thin, pale 
horn-colored? ; spire short, apex obtuse ; whorls 5, rather conyex, the last 
descending at the aperture, obsoletely angular at the periphery, base sub- 
planulate ; i^rture oblique, lunate-rounded ; peristome with the margins 
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approzimattng, right; margin somewhat expanded, colnmellar margin 
much dilated above, reflected, nearly covering the perforation, basal mar- 
gin with a lamelliform callos within. Diam. maj. 15 ; min. 13 mill. ; alt. 
8 mm. 



SabitcU. Little Inagua, Bahamas. 

Remarks. This in general form is much like IT. Dudosi- 
ana^ Per., but the interior projecting tooth is wanting and the 
callus on the basal margin is more developed. 

The species belongs to the subgenus Plagioptycha^ which 
is peculiarly characteristic of the Haitian fauna. I have else- 
where remarked (Annals X, 318) on the evidences of the 
former more intimate connection of Inagua and Turks Islands 
with Haiti. I name the species after Mr. Daniel Sargent of 
Inagua, to whom I am indebted for many interesting shells 
from the Bahamas. . 

Helix marginellay Gmel. {Caracolus), 

In the Swift Cabinet there are specimens from MayagueTs, 
Puerto Eico, in which the dark band almost covers the upper 
whorls, leaving simply a narrow lighter colored margin next 
the sutures ; the dark band equally wide at the base. There 
is also an albino specimen, which was found in 1864, by the 
late Mr. Ha^genson in a wood, on San Isidio Estate, near 
the city of San Juan. 

This species occurs in Vieque and Culabre as well as in 
Puerto Eico. 

Helix Oaskoini, PAr. (^Caracolus). 

M. Sall6 first collected this in St. Domingo. He noticed, I 
learn from him, many specimens, but all appearing dead and 
white, collected two only, one of which remains in his Cab- 
inet, the other in Cuming's. 

Professor Gabb found specimens during his explorations 
in St. Domingo, and one of them was given to me by Dr. • 



Digitized by 



Google 



UTotea on Certain Terrestrial MoUuska. 81 

Newcomb. It agrees entirely with PfeiiSfer's description 
(Zool. Proc, 1851) and with Reeve's figure. 

Helix bisonalis, Desh. 

Several years ago Mr. Ferguson found on logwood brought 
to the Port of New York, two specimens of a shell allied in 
form to H. marginella^ Gmel. of Puerto Rico ; with them were 
examples of ff. crispata Fer., an indication that the logwood 
was from Haiti. One of the specimens is still in my posses- 
sion, the other in the Swift Cabinet. 

Dr. Newcomb collected one fresh example when crossing 
the eastern end of the Island ; the shell was sent to me for 
examination end found to be similar to that had from Mr. 
Ferguson. 

In 1872 I received another (dead) specimen from Mrs. 
Wm. Elatte, found near Port au Prince, with H^ crispata. 

The Ferguson shell was compared in 1871, by Mr. Sow- 
erby, in the British Museum, and agreed with specimens 
there labelled H. bizonalis^ Desh. 

In 1873 my specimens were examined by Salld with the 
type of IT. bizonalis in the collection of Deshayes, and pro- 
nounced identical with it. 

Deshayes (Fer. Hist. I, 68, N. 90) has, in the synonymy 
of the species, H. marginaia^ Var. Fer. Hist., t. 63, f. 11- 
12, which figures certainly agree with bizonalis. 

Deshayes does not give the habitat of bizonalis; in Chem. 
ed. 2, N. 956, the species is attributed, apparently on the 
authority of specimens in Cuming*s Cabinet, to Manila, but 
undoubtedly it belongs to Haiti. Looking at the variability 
of H. Sagenion of Cuba, I am much inclined to consider 
that H. Oaskoini is a var. of bizonalis. 

The occurrence of the nearly allied forms of Sagemon in 
Cuba, bizonalis in Haiti, and margineUa in Puerto Rico, is an 
interesting fact. The connection of the faunas of the two 
latter Islands is strikingly shown by the prevalence of forms 
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closely related to H. caracoUa^f and ff. Audebardi of Haiti 
has a near ally in JET.* LuquiUmsis of Puerto Rico. 

H. hizondlis is placed by t. Martens (Albers ed. 2) in the 
sub-genus Obba, probably with reference to the supposed 
habitat, '^Luzon,'' while Sagemon and mavgineUa are in 
Caracolus. 

Helix platystyla, Ffr. {L^^Uma). 

Pfeiffer described this species in the ZooL Proc, 1849, 
from a specimen, ^expaUesoena^^ in Cuming's Cabinet. In 
Mon. Hel. Ill, 175, the habitat doubtfully given i^ Moluccas ; 
it is placed next before H. cansperstUaf Pfr. and ff. Ju9C(h 
cincta^ C. B. Ad. of Jamaica, to which it is very closely allied. 

An example from Jamaica in my Cabinet agrees closely 
with Pfciffer's description and Reeve's figure (Conch. Icon, 
N. 487, t. 90). Similar specimens in the Chitty Collection, 
British Museum, are labelled H. ftisco^nctat var. H. conr 
apersula was described by Pfeiffer in 1845, the habitat un- 
known. In 1871 Mr. Sowerby informed me that a specimen 
in the British Museum is ascribed to India. 

H. plcUystyla belongs, I believe, to Jamaica as well as 
JET. conapermla and fiuc(hcincta. 

Oylindrella graoilioolllB, Fer. 

I am indebted to Mrs. Wm. Elatte for several specimens 
of this species, found in the vicinity of Port an Prince, Haiti. 
It has been erroneously attributed to St. Thomas. Judging 
from a very young individual it appears that the number of 
whorls in a perfect shell must be from twenty to twenty-two. 
The four upper whorls are smooth. 

On the axis there are two revolving lamin». I have not 
had an opportunity of examining the internal structure of 
many species from the Island of Haiti, but find two lamelto 

• J7. caraeoOa it foond flemi-fossil only In St Croix, bnt Mr. Swift asiured me that I 
erroneoasly referred to J7. marffkuUa aa oocnrring there in a similar condition (Annals 
VII, 857). 
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on the axis of C. SdUeana and HjcAmdrsoni. It is curious 
that no species peculiar to Jamaica has a similar character of 
axis. 

Maoroceramus Swifti, nov. sp. 

T. imperfbrats, cylindraceo-tnrrlta, confertlm striata, pnnctis nomero- 
sis et strigis obliqals ftisco-comeis yariegata; spira oyato-conica, apice 
obtusula, pallida cornea; anf. Hi yix conyexiasculi, nltimos rotandatus* 
infra medium obsolete fllo-carinatas ; apertora diagonalis, rotundato-lona- 
rio, perist. albido, expansinscolo, incrassato, marglne dextro arcuato, 
colamellari dUatato. 

Shell imperforate, cyllndrieally turreted, crowdedly striated, yariegated 
with oblique dark horn colored stripes and numerous spots ; spire oyate- 
conic, apex rather obtuse, pale horn-colored; whorls Hi scarcely conyex, 
the last rounded, obsoletely carinated below the middle ; aperture diag- 
onal, roundly lunate ; peristome whitish, rather expanded, thickened, the 
right margin arcuate, columeUar margin dUated. 

Long. 11, lat. 4 miU. ; ap. 8 mill, long, 2 lat. 

Habitat. Turks Island, also Inagua, Bahamas. 

Remarks. This species is allied to M. ffermanniy Pfr., of 
Haiti, but is less distinctly costulated, the suture not crenu- 
lated and has thicker peristome. 

I dedicate the species to the late Mr. Bobert Swift, from 
whom I originally received specimens. 

Maoroceramus EXattoanus, noy. sp. 

T. rimata, oblongo-turrita, solidula, oblique costulata, albida, strigis 
Intermptis et maculis castaneis omata; spira elongata, apice albido; 
sntura subcrenulata ; anAr. 10 conyexiusculi, ultlmus rotundatus, basi ad 
aperturam compressus, inflra peripheriam Itocia 1 nigricante, interrupta, 
notatus ; apertura diagonalis, subcircularis ; perist. albo, obtuso, margin- 
ibus approxlmatis, dextro subarcuato, columellari subdilatato. 

Shell rimate, oblong-turreted, rather solid, obliquely ribbed, whitish 
with chestnut colored interrupted stripes and spots ; spire elongate, apex 
whitish ; suture subcrenulated ; whorls ten, rather conyex, the last rounded, 
compressed at the base near the aperture, one interrupted dark band 
below the periphery; aperture diagonal, subcircular; perist. white, ob« 
tuse, with approximating margins, right margin subarcuate, columeUar 
margin scarcely dilated. 

Long. 11, lat. 4 mllL ; ap. 8 milL longa. 
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Habitat. Near Port au Prince, Haiti. 

Remarks. This is allied in form and ornamentation to 
M. tenuijplicatus, Pfr., but is much smaller, is costate, and 
differs from it in form of aperture. I received specimens of 
this and other interesting Haitian shells from Mrs. Wm. 
Elatte after whom I name this species. 

Bulimnlus stramineua, QnUding (Dryfnaeus). 

Several years ago I sent to Dr. Pfeiffer a specimen from 
St. Vincent, which he described (Mon. VI, p. 44) under this 
name as an authentic example of Guilding's species, of which 
however it is probably a variety. I have since received from 
Governor Bawson extremely fine specimens more closely 
agreeing with Guilding's description. 

Pfeiffer (Mon. II, 203) gives the following description, 
"T. subdiaphana, straminea, transverse densissime striatula; 
anfr. 6-7, apicalis ferrugineus (G.) . On referring, however, 
to the Linn. Trans. XIV, p. 340, 1 find the description to be 
"Testa tenera, tota straminea, transverse obscuro-dense stri- 
ata ; anfr. sex." 

The. most common form is of uniform bright yellow, some 
specimens have a purple apex' and others several narrow red- 
dish-brown bands. One of my specimens measures : long. 
34, lat. 14; ap. 16 mill, long., lOJ lata. B. stramineus oc- 
curs also in the Island of Mustique one of the Grenadines. 

BolimuB 8tramineii8, Richard. 

In the Swift Cabinet there are shells under this name, re- 
ceived from M. Sall6 and said to be from St. Domingo. I 
can find no mention of, or reference to, such a species in the 
books. 

The largest specimen, which is scarcely adult, has 5 J whorls ; 
the two upper whorls have a pale yellowish tinge, the apex 
rather darker in color. It is very like and may be a variety 
of B. liUaceuSf Per. which occurs in Puerto Rico. 
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Btenogyra Dominioensis, Pft*. (PHudobalea"). 

This was described in 1850 by Pfeiflfer as a Balea^ but in 
1854 Shuttleworth (Diag, n. Moll. No. 6) referred it to /Sften- 
ogyra. 

Pfeiflfer described it as Bulimics hasta in Malak. Bl. 1856. 

From a Cuban specimen, in the Cabinet of R. Swift,.! ob- 
tained the animal and found it to be viviparous. From one 
I took five embryonic shells, of from two to three whorls. 

The jaw and lingual membrane were examined by W. G. 
Binney, who informs me that they exhibit the characters pre- 
vailing in Stenogyra^ the jaw striate, without median projec- 
tion ; central lingual tooth small, laterals large, subquadrate, 
perfectly symmetrical in base of attachment and tricuspid. 

The jaw. of 8. decollata has the same fine striae. 

Strophia oaloareat Vft. 

Several dead specimens of this rather rare shell were col- 
lected by Mr. D. Sargent on Little Inagua. The habitat of 
the species has not hitherto been known. 

In a young shell (4 whorls), the umbilicus is IJ mill, in 
diameter. The parietal tooth is shown in the figure in Chem. 
eji. 2, t. 19, fig. 4, but not referred to in Pfeiflfer's descrip- 
tion. 

Btrophia iostoma, FA:. 

From Mr. Sargent I have remarkably fine specimens of this 
species, from Turtle Cove, Great Inagua. The following 
are measurements of « extreme forms : 

13 whorls,* Long. 46 lat. in med. 14 mill. 
Hi << *< 35 •* 15 •* 

11 •* *< 31 *« 10 " 

Choanopoma oooidentale, PA:. 

Pfeiflfer refers this species (Malak. Bl. 1860, p. 216) to 
Martinique, but as M. Maz6 (1. c.) mentions, it does not 
occur in that Island. 
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Dr. y. Bijgersma collected it several years since in the 
Island of St. jy^tin, and very kindly supplied me with 
specimens. 

Helix ammonooeras, Pfeiffer. {AmmonoceroB^ Vtt.) 

I discovered this sQccies in 1851, in New Grenada, and it 
was described, from a specimen in the Cumingian Collec- 
tion, by Pfeiffer in 1854 (Zool. Proc.). 

During last year GK>vernor Bawson sent to me, for deter- 
mination, a single shell from the Island of Grenada, W. I., 
which I found on comparison with a specimen of H, ammo^ 
nocerdSy preserved in the Bobt. Swift Cabinet, to be identical 
with it. 

Helix Hubbardi, A. D. Brown. iSirobUa.) 

This was first found near Indiahola, Calhoun Co., Texas, 
by Mr. E. W. Hubbard, and described by Brown in the 
Phila Proc. (Oct., 1861). It was subsequently discovered 
at Bellevue, in the Parish of St. Andrew, Island of Jamaica^ 
and described (Jour, de Conch., Oct., 1871) by Mr. C. P. 
Gloyne, as ff* Vendryesiana. 

In November, 1872, Dr. W. Newcomb found a few speci- 
mens on the trees in Bonaventure Cemetery, near Savannah, 
Georgia, and kindly sent to me a couple. 

I have no doubt as to the identity of the Texas, Jamaica 
and Georgia shells. 

Gloyne mentions the parietal lamella only, but there are 
others as described by Brown. The species is in fact allied 
to ff. Idbyrinthioaf Say, and not to ff. pcHiidosa^ to which 
group it is referred by Gloyne. 

The distribution of H. Hubhardi is certainly curious, but 
it may be observed that H. Strebeli^ Pfr., which is extremely 
like, if not identical with, hbyrinthica^ belongs to the Mexi- 
can fauna. 
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Helioina nemoraliB, Gnppy. 

This Trinidad species can scarcely be considered distinct 
from H. Columbiana^ Philippi of Venezuela. 

Anrionla peUuoenB, Menke. 

In 1871 1 received several dead specimens of this species 
of Aurioala from Mr. Henry Prime. He informed me that 
he ** found about a dozen, none with the animal, on J?unta 
Basa, a small island on the west coast of Florida, at the 
mouth of Calvasahachee River ; they were in one place only, 
at the edge of a mangrove swamp, in company with Melons 
pus hiderUatus and M. ooniformis; the latter were in great 
abundance.** 

Auricula jpdlucens is referred to Demerara and Mlobium 
Oeylanicum^ H. & A. A., placed in its synonymy by Pfeif- 
fer, to Ceylon. I have one specimen from each of those 
localities, given to me by the late Mr. Swift, and they are 
certainly very like those from Florida. 

Pfoiffer gives the Antilles also, with doubt on the author- 
ity of F^russac, as one of the habitats. 

I never heard of the collection of the species on the Flor- 
ida Coast by any one excepting Mr. Prime. Stimpson (Am. 
Naturalist, IV, 587) refers to the present tropical character 
of the shells of the west coast of Florida as being plainly 
due to the influence of the Gulf Stream. A. pellucens^ 
whether now living or not on that coast, doubtless originally 
owed its introduction there to the agency mentioned by 
Stimpson. 
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IX. — Descriptions of Pour New Species of Birds from 

Costa Rica. 

By GEO. N. LAWRENCE. 
Read December 21, 1874. 

A third instalment of about six hundred specimens of 
birds was received quite recently at the Smithsonian Insti- 
tution, from Prof. W. M. Grabb, iu charge of the Talamanca 
ExploHng Expedition, Costa Eica, and forwarded to me for 
examination. This collection was made by Mr. Juan Cooper, 
acting zoologist, Mr. Zeledon having retired from that posi- 
tion on account of failing health. 

The species described below I consider new to science; 
they all seem to be rare, as the collection contains but a 
single example of each. 

1. Cyanocitta argentignila* 

Female The feathers of the f^ont, lores, with those above and below 
the eye and of the chin are rigid, and of an intense black ; crown, hind 
neck, upper part of back, sides of the neck *and the breast black, lower 
part of back and rnmp of a dull deep blackish-blue ; the abdomen, sides 
and under tall coverts are also dull deep blue, but brighter than the back, 
especially on the sides and under tail coverts ; on the Aront part of the 
crown is a crescentic mark of bluish- white, which becomes narrower 
along each side of the crown, and extends over the ear coverts as far as 
the occiput; the feathers of the crown are elongated forming a short 
crest ; the throat is marked with a sharply defined patch of silvery g/ay- 
iah-white, with Just a tinge of blue, and is in strong contrast with the 
black that surrounds It ; this patch widens out a little at its lower extrem- 
ity, which is on the upper part of the breast; the wings and exposed por- 
tions of the quill feathers, are of a rich dark cobalt-blue, the inner webs 
and under surface of the quill feathers are glossy black ; the tail above is 
colored like the wings, underneath it is glossy black ; bill and feet black. 

Length 10} in. ; wing 4} ; taU 5^; bill 1 ; tarsus 1 5-16. 

Habitat. Costa Rica, Tulamanca. Type in National 
Museum. 

Remarks. This does not much resemble any other species ; 
in general coloring it is somewhat like C. oi'natay but the 
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black in the new species is more prevalent and the blue 
darker and brighter. O. nana and (J* pumilo each have a 
narrow whitish band on the forepart of the crown, and ex- 
tending over the eyes, bnt uniformly narrow ; the former is 
described as having the throat bluish-white; but in these 
species the black is confined to the front, sides of the head 
and throat, the blue color is much lighter and they are rather 
smaller. 

The new species is very handsome, and the peculiar mark- 
ings on the head and throat will at once distinguish it from 
all others. 

2, Btenopsia albioaciila. 

Male. Crown and sides of the head blackish-brown finely Areckled 
with bright mfons and gray, a grayish-white line extends ttom the bUl 
orer the eye ; throat and sides of the nedc white, tinged with pale mfbns ; 
there is a narrow band of pale rufons on the hind neck ; upper plamage 
dark brown, the feathers crossed with narrow markings of light mfbns; 
two central tail feathers grayish-ash, marked with narrow waving lines of 
brown, and crossed with eight irregular blackish-brown bars ; the outer 
lateral feather is white, its outer web tinged with duU rufons almost to 
the end of the feather, aud about midway of the web is a narrow brown 
stripe along the shaft half an inch in extent, the remaining feathers are 
white on their inner webs, except at their ends, where with their outer 
webs they are blacki A-brown ;: the smaUer wing corerts, secondaries and 
tertiaries are handsomely freckled with gray and rufous, and blotched 
with black and lighter rufous, the larger wing coverts are blackish- brown 
ending with pale rufous ; the fleathers of the breast are ftrliginous at base, 
and crossed on the exposed portions with narrow bars of black and light 
rufous, the ends of the fleathers whitish ; the abdomen is very pale rufous, 
sparingly barred on the sides with blackish, the marks on the middle of 
the Abdomen are nearly obsolete ; the under tail coverts ^re clear light 
rufous and immaculate ; the quUls are dark brown, the outer four prima- 
fies have a conspicuous white bar at about one-third their length i^om the 
end, on the first primary is a white spot on the inner web towards the 
base, the other quill feathers have their Inner webs more or less marked 
with pale rulbus spots ; under wing coverts dark brown mottled with ru- 
fons ; bin black; tarsi and toes pale brownish-yeUow. 

Length 9>iik;. wing 6i; tail 4); tarsus |. 

BMtat^ Costa Rica, Talamanca. Type in National 
Museums 
PteBUART, IS7ft. 7 Amr. Lyo. Nat. Hist., Vol. xi. 
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Remarks. In appearance this species resembles S. cayenrir 
ensis^ but the tail is longer with narrower feathers ; it wants 
the transverse black bar midway on the tail feathers as in S. 
cayennensis^ and has the abdomen and under tail coverts 
more rufous than in that species. 

This appears to be the first occurrence of a member of 
this genus north of the Isthmus. 

8. GtooLrygou mfiventris. 

Front -and a Une nnder the eye extending as far as the occiput, light 
salmon color; crown, hind neck, upper part of back, throat and upper 
part of breast, of a rather dull yiolet-purple, on the lower part of the 
breast merging into brownish-ash ; lower part of back, rump, and upper 
taU coYerts-af a duU bronzy oUve-green; tail feathers brownish-black, 
the ends lighter or ashy-brown; abdomen, vent and sides dull brownish- 
rufous, on the middle of the abdomen is a patch of white feathers Just 
tinged with rufous; nnder taU coverts dark brown largely ending with 
rufous ; wing coverts, secondaries and tertiaries olive-brown, primaries 
brownish black, the shafts of a reddish or hazel-brown; under wing 
coverts and axiUars deep cinnamon^red ; inner webs of primaries at base 
duU pale cinnamon; bUl black; feet in the dried specimen of yellowish- 
flesh color. 

The sex is not given. 

Length about 9 in.; wing 5i; tailSj; biU fW>m Aront i, from rictus 1; 
tarsus If. 

ffabiUU. Costa Bica, Talamanca. Type in National 
Museum. 

Remarks. The number of handsome species of this genus 
discovered in Central America within the last few years is 
quite remarkable, this making .the sixth ; it is however much 
more sombre looking than most of its allies, the colors being 
darker and more subdued. It is so unlike all others of the 
genus that no comparisons are required. 

4. Forsona cinereioepa. 

Female. Upper part of head and clieeks bluish-cinereous, darker on the 
crown, but clearer and lighter on the cheeks ; neck before and behind, 
upper part of back and breast bright reddish-chestnut, paler on the throat 
and grayish near the chin ; back oUvaceous-brown, on the rump and upper 
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tall coverts dark brown ; quill feathers brown ; abdomen and under tail 
coverts crossed with alternate bars of black and white ; upper mandible 
brown, brighter on the cnlmen, under mandible yellowish ; tarsi and toes 
hazel brown. 

Length about 5i in. ; wing 2} ; bill | ; tarsus U. 

HahitcU. Costa Rica, Talamanca. Type in National 
Museum. 

Remarks. Compared with P. alhigularia this species dif- 
fers in its ash colored head, more deeply colored chestnut 
breast and in not having a white throat ; above it resembles 
P. rubra but the head in that species is darker, below they 
are quite unlike, as the entire under plumage of P. rubra is 
chestnut-red. 



X. — Kotes on North American Lepidcptera. 

BTH.E. MORRISON. 
Baad Jan. 7, 1876. 

Family BOMBYCID-aS. 
Edbma, Walk. 

Ocelli absent. Eyes naked, UDlashed. The antennsp of the female sim- 
ple. The palpi stout, finely clothed, exceeding the front ; the first joint 
of the usual form ; the second long, flat, rectangular, and truncate at the 
extremity ; the third, in the Texan species hidden in the vllloslty of the 
second, in albifrons short and slight, but perceptible. 

The Aront rounded, but the frontal hairs converge forming an obtuse 
projection ; the vllloslty above the antennsB elevated, forming a triangular 
projecting hood over the vertex. The collar circular, nearly fiat, sur- 
rounded and limited above by the pterygodes, which are well defined^ tri- 
angular, closely scaled and separated by the depressed dorsal portion of 
the thorax. 

The prothoraclc tuft absent, the metathoraclc tufb present although 
low and rounded. The abdomen smooth, heavy, cylindrical, truncate and 
ontufted. 

AU the tlbln unarmed and clothed with long thin hair. 

The anterior wings comparatively broad, with rectangular apices ; the 
posteriors rounded. 
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M. Guen^e noticeaiQ the first yolume of the ^Species 
G^ndraP the great resemblance of E. albifrons to the higher 
genera of the Noctuidae, and the discovery of the species de- 
scribed below gives fresh force to his remarks. 

We would not be surprised if the genus should be ulti- 
mately referred to the neighborhood of Demos and Diloba. 

Sdema albiftons, 8m. Abb. 

As this species is not uncommon in the Northern States it 
is known to almost every collector, and a specific description 
is unnecessary. 

Edema Paokardii, hot. sp. 

Expanse 81 ™». Length of body 16 ™b. The ground color of the an« 
terlor wings gray, sprinkled with black atoms and with white, and flftint 
brownish and ochreous stains ; the half-line and the interior line absent ; 
the orbicnlar spot present as a genckinate blackish upright lonulate mark, 
preceded by a white stain ; the renlform a similar, but simple and more 
distinct mark, surrounded by a fkint ochreous annulus; the median 
shade passes between the spots, it is thickened below the renlform form- 
ing a Mack spot, but is afterward lost ; the exterior line is only present 
in the central part of the wings, it is 'geminate, dentate and forms a 
particularly prominent indentation opposite the renlform spot; a con- 
trasting apical white shade, below which appears a diflUse blackish shade 
clearly cut above, and the black distinct subterminal line formed of ob- 
lique nuirks between the nervules ; Aringes long. Posterior wings uni- 
form dark ftiscous, with lighter fHnges. 

Beneath gray, with numerous black atoms ; the lines and dlscal dots are 
obsolete. 

Hcfbitat. Waqo, Texas. March 9. (Belfrage.) 
We dedicate this interesting species to Dr. A. S. Packard, 
Jr.^ as an acknowledgment of the value of his exhaustive 
*^ Synopsis of the Bombycidse" as well as of his kindness to 
a younger naturalist. 

FanUly NOCTUIDiB. 

Acronycta bromosa, Guen. 

. Aoronfftia Vvraii, Q* & B* Traaa. Aaer. Ent 8oc., Vol. III| p. ITS. 
FL 2, fig. S2. 
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* 

We are satisfied that Grote and Bobinson^s species is iden- 
tical with A. brumoaa. 

The depth of the color on the hind wings has been men« 
tioned as a sufficient character in separating the species ; but 
it is variable, as a large series in our collection will show. 

We have specimens from Canada (Prof. F. X. Belanger 
and Mr. George Norman), from Wisconsin (Prof. S. H. 
Peabody), from New York (Messrs. Fred. Tepper and E. L. 
Graef), from the Adirondack Mts. (Mr. F. C. Bowditch), 
from Mt. Washington, N. H., near the Half Way House (H. 
K. Morrison) and many from various localities in Massachu- 
setts. 

The variation in marking and particularly in size is con*^ 
siderable. 

Aovonyota pudorata, dot. sp. 

Expanse 84 »». Length of body 16 »». We have had a single speci- 
men of this species in oar collection for a long time, bnt have hesitated 
to describe it, fearing that it was bat a variety of A. trUona, Hubn. 

The discovery of other specimens of both sexes convinces ns that 
it is distinct. Anterior wings above, blaish gray, with the lines and 
dashes as in A. tritona, the ordinary spots are distinct, concoloroos and 
black encircled, in this respect dlifering from tiitona. The posterior wings 
instead of yellow are pare white with a faint di^cal dot and median line, 
followed by a vague saflhsed terminal band. Beneath white, with consplc* 
nons discal dots and an angnlate mediah line ; in tritona the ^^und color 
is yeUowish with scarcely traces of the usual discal dots. 

Habitat. New York ; Canada. 

Specimens received from Messrs. Fred. Tepper and F. X. 
Belanger. 

M. Guen^e's description of A. tritona does not agree alto- 
gether with Hiibner's figure, and perhaps another species is 
described by him. 

Agrotis aoclivis, nov. sp. 

Expanse 85 ™™. Length of body 17 ™°. Eyes naked. AH the tiblte 
spinose. The antenns of the male with fine short hairy clothing, black 
above, testaceous beneath. The thorax black above, having a low pro- 
thoracic tuft tipped with cinereous ; the ptei^godes light, and concolor- 
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oas with the costal shade. Abdomen gray, conspicaousiy banded with 
ochreons. 

The anterior wings with a broad costal cameous-gray shade extending 
over the middle and opper part of the basal space, filling the ordinary 
spots, narrowing and becoming extinct before the exterior line ; the re- 
mainder of the wings blackish gray, becoming lighter in the neighbor- 
hood of the irregular, Jagged and duruse snbterminal line, which is close 
to the external margin thus narrowing the terminal space ; the interior 
line is lost above in the costal shade and below on the inner margin, it 
only appears in the middle of the wings and there has attached to it the 
small concoloroas black edged claviform spot; the ordinary spots small, 
the space between them blackish, the orbicular elongate, nearly lost in the 
costal shade, the reniform followed by a distinct black streak which ex- 
tends to the exterior line ; the latter is black, simple, denticulate and not 
very distinct ; a series of black dots before the fringe, the latter is yel- 
lowish at the base, outwardly gray. Posterior wings whitish with a 
slight yellow tinge, having an indistinct discal dot and an indefinite snbter- 
minal shade ; the costa and Ihner margin are gray ; the fringe ochreons. 
Beneath the anterior wings are blackish, the posteriors white with a 
gray costal border ; the fringes of both wings more or less yellow. 

Habitat. New York. 

(From the collection of Mr. Fred. Tepper). 

The distinctiye characters of this Agrotis are found in the 
cameous-gray costal shade, the small spots, the distinct black 
dash following the reniform and the ochreons fringes. It 
is allied to A. annexa^ Treits, but differs by the non-serrate 
antennae, the absence of the basal black dash, and the whitish 
posterior wings with ochreons fringes; it also approaches 
more remotely -4. veneraJtVfs, Walk, and A. volubiltSf HArvey. 

Agrotis montana, nor. sp. 

Expanse 80 ™». Length of body, 12 «°». Eyes naked. All the tibia 
spinose. The villosity of the palpi, fVont, collar and thorax coarse and 
thick ; the collar black, edged broadly with white ; the thorax and abdo- 
men blackish, the latter having the anal tufts yellowish. The ground 
color of the anterior wings dark gray, as In Anarta algida, Lef. ; the 
whole Insect closely simulates Anarta. The anterior wings elongate, 
with the inner angle rounded ; the half-line thick, black and twice undu- 
late ; the basal space is more or less suflfUsed with bluish gray, and contains 
a black orbicular basal dash ; the interior line very distinct, black, thick 
and perpendicular, preceded by a conspicuous bluish gray shade line ; to 
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it is attached the long blackish clayiform ; orbicular spot roand, whit- 
ish and contrasting ; the reniform whitish, upright, elliptical and closely 
approaching the exterior line ; the latter Is black, distinct, non-dentate 
and bat slightly bent beneath the cell ; beyond, the ground color becomes 
lighter; the subtermlnal line Is irregular, preceded by cuneiform mark- 
ings and by a blackish costal shade ; the Mnge concolorous. The poste- 
rior wings are dark fkiscous with white fringes and faint discal dots. 

Beneath whitish, without markings, except faint discal dots and suf- 
ftised gray costal shades. 



Habitat. Mountains of Colorado, above 12,000 feet, July 
22 to Aug. 12. 

Oue specimen iu the possession of Dr. A. S. Packard, 
Jr., and another in our own collection. 

This abnormal species is extremely interesting on account 
of its resemblance to the boreal genus Anarta^ three species 
of which are found in the same localities. Messrs. Bates 
and Wallace have discovered numerous cases of mimicry 
between the species of Heliconidce and PieridcB inhabiting 
the tropical regions of South America ; and now we have in 
the alpine fauna of these mountains a parallel instance of 
close outward resemblance between species of two widely 
differing genera of moths. 

None of the northern Agrotids known to us, as aci^opulana^ 
opiparUy hyperborean islandica^ okaJcensiSy approach in the 
least to Anarta. 

Adita ehionanthi, Sm. Abb. 

We have received from our friend Mr. George Frazer, & 
female specimen of this rare and interesting species ; which- 
has remained unknown since 1797. The antennsd of the fe- 
male are simple with fine hairy clothing, and the ovipositor 
projects slightly beyond the abdomen. 

In his generic description Mr. Grote states that the tibiao 
are spinose ; this is apparently an error as the only spines 
present are the pair before the spurs on the middle tibiss 
and a single spine (there possibly may have been two) be- 
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tween the two pair of spurs on the hind tibia ; isolated 
■pines sometimes occur in these positions in genera which 
do not have spinose tibi®, as has been noticed by European 
entomologists. 

Mamestra adjunota, Boisd. (Misella). 
Badena a^iuncta^ Grote, Ball. Buff. Soc. Nat. Sc, Vol. I, p. 108 (1878). 
This species, considering its strong generic characters, has 
suifered many changes of position ; described by Dr. Bois- 
duYal under Misdia and thought by him to be a European 
species, it was shortly afterwards correctly referred by M. 
Guen6e, in the ** Species G6n6ral,'' Vol. 5, p. 199, to the 
side of the well known Mamestra hrassicoRj Linn. Mr. 
Grote places it in Hadena; why, we do not know, as the 
eyes are distinctly hairy. 

Mamestra ourta, nov. sp. 

Ezpanse 80 "™. LeDgth of body 15 »«. Eyes hairy. Anterior tibio 
unarmed. Collar, Aront and palpi aa usual In this genns. A low protho- 
racic toft. Abdomen smooth, yellowish and nntafted, slightly exceeding 
the posterior wings. Anterior wings gray, with all the markings distinct 
and well defined ; interior line simple, removed farther than nsual ttom 
the base, strongly lobed between the nenrules ; to the largest lobe the 
distinct, short and truncate claviform spot is attached ; orbicular spot large, 
black-ringed and concolorous, reniform spot narrow and upright, crossed 
by the diffiise blackish median shade, below the spot the latter is lost in 
the ground color; exterior line of the normal form, black, distinct and 
dentate, followed by a narrow pale shade line; subterminal line yery 
prominent, preceded by black shades which partially fill the snbtermlnid 
space, becoming diflhse as they recede from the line, but near it are veiy 
intense and contrast with the light terminal 6pace ; a series of black dots 
at the base of the fringe. Posterior wings yellow, with a discal dot, a 
narrow median line, and a broad blackish terminal border; the fringe is 
yellow and contrasting. Beneath, both wings are yellow, with discal dots 
and traces of median and terminal lines. 

Habitat. Colorado, July 20 and 22. 

This species can at once be separated from the other 
Mamestrdb by the yellow posterior wings. It was collected 
by Mr. T. L. Mead. 
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Mamestra promulsa, nov. sp. 

Expanse 85 ■>». Length of body 15 n"^. Eyes hairy. Palpi ochreoos* 
Vllloslty of the Aront, thorax and collar coarse and roagh. Abdomen 
smooth and nntufted, covered with mixed gray and yellow scales ; in the 
female with a short, thick, projecting ovipositor. 

The wings are thinly scaled, nearly unlcolorous, the ground color being 
olivaceous gray, overspread with nnmerons yellowish scales ; the median 
lines are blackish, difltise, irregular and dentate ; the subtermlnal line 
forming a series of blackish blotches, interrupted, and some times barely 
perceptible ; the orbicular spot obsolete, the reniform reduced to a blackish 
stain ; the median shade is seen at the costa and inner margin in diflfUse 
spots ; a yellow line at the base of the ooncolorous fHnge. Posterior 
wings colored like the primaries, with a more or less distinct discal dot. 
Beneath, yeUowish gray, with bhick discal dots and a diflUse, thick, but 
angulate median line. 

Habitat. Colorado (Mr. T. L. Mead), July 20, 
We refer this intereBting speciea to Mamestra provision- 
ally ; the two specimens we have were placed in papers, so 
that the thoracic tufts are much defaced ; we think that on 
the discovery of fresh specimens it will probably become the 
type of a new genus. 

SeopelOBoma devia, Grote. 

Expanse 86"™. Length of body 17™™. The thorax is concolorons 
and provided with a sharp edged longitudinal crest behind the collar. 
The anterior wings have their apices rectangular; halMine present, 
whitish ; the basal space brown, closely and evenly sprinkled with white 
atoms; the interior line white, even, oblique, and poncave, contrasting 
strongly with the deep brown of the central and outer portion of the 
wings ; the reniform spot is reduced to a fine white concave line, the or- 
bicular absent; the exterior line is very fine, whitish, and broadly undu- 
lating, subparaUel with the subterminal line which is also fine and clear; 
between these two ordinary lines there Is another very distinct white 
concave line, parallel with the Interior line and most distinct at the apex; 
outwardly this line contrasts with the brown subtermlnal space, inwardly 
it is sufiftised, but finally lost In the brown ground color before the exte- 
rior line; there Is a sprinkUng of whitish atoms towards the end of the 
terminal space ; at the base of the brown ftringe there is a bicolorous un- 
dulate brown and white line, outwardly the Arlnge is narrowly edged with 
white. The posterior wings are uniform dark ftiscous, the ftringes light. 
Beneath, the anterior wings are gray, with an indistinct double exterior 
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line ; the terminal space is brown having the apical portion soflhsed with 
whitish; the posterior wings are brown, thickly sprinkled with black 
atoms ; the nsaal discal dot is present as well as a broad nndulate median 
line. 

Habitat. BrookUne, Mass., Oct. 10. 

From the collection of the late Dr. C. A. Shurtleff, now 
in the possession of the Boston Society of Natural History. 

The style of marking in this species is very unique ; it 
can at once be distinguished by the brown ground color and 
the two distinct, concave, white parallel cross lines inwardly 
suffused, outwardly clear and contrasting. 

Pliisia latielavia, nov. sp. 

Expanse 82 ««*». Length of body 16 ™™. Habitus and markings of P. 
precationis, Guen., to which it is closely related. Ground color lighter 
than in the allied species, aurichalceous shaded with delicate pink as In P. 
purpurigerat Walk. 

The reniform spot, the usual metallic spots and the general pattern of 
the markings as In precationis ; it differs in the course and distinctness 
of the median lines, the interior line being oblique, perfectly straight, 
broad, and golden flrom the inner margin to the median nervure, and the 
exterior line even, simple undulate and strongly contrasting ; above pur- 
ple, near the inner margin becoming golden. Posterior wings dark gray. 
Beneath suflUsed with yellow, Ughter than in precationis. 

Habitat. New York. July 10, 1872. 
Described from a single specimen in good condition re- 
ceived from Mr. Fred. Tepper. 

Pliisia formosa, Grote. 

{Leptina formosa^ Grote, Proc. Ent. Soc. Phil. Vol. IV, p. 828). 

The description of ^Leptina formosa^ has always been of 
great interest to us, for evidently the species intended was 
not a true Leptina ; but its rarity has prevented us from de- 
ciding its proper place. A careful examination of the single 
specimen in the collection of the Boston Society of Natural 
History convinces us that it is a Plusxa^ rather remotely al- 
lied to P. amplaf Walk. 
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It may seem a wide leap from Leptina to Plusia^ but nev- 
ertheless it appears to be a necessary one ; the naked lashed 
eyes, the form of the palpi, the unition at the base of the 
costal and subcostal nervures of the posterior wings, the con- 
spicuous saddle shaped metathoracic tuft, and particularly 
the style of ornamentation, admit of no doubt. 

The wings are rounded at the apices, thus differing from 
our American species, but we do not consider this character 
of more than specific value, particularly as the European 
concha and ittustris show an approach to this form. 



Flusia Hochenwarthi, Hoch. 

P. alticola, Walk. Cat. Brit. Mus. Koct., p. 912. 

P. ignea, Grote, Proc. Ent. Soc. Phil., Vol. II, p. 274. 

P. alticola, Grote, Boll. Baff. Soc. Nat. Sc, Vol. II, p. 81. 

After comparing numerous specimens of the above species 
from Europe, Labrador, the White Mountains, N. H., and 
the mountains of Colorado (Dr. Carpenter) , we agree with 
Mr. Strecker in uniting under one specific name the forms 
from these localities. 

The specimens from Colorado are larger and better marked 
than the others ; we do not see any other differences. 

Mr. Herman Strecker has kindly sent us a specimen of 
Phma parilisy Htibn., so that we are able to verify Mos- 
chler's record of the species from Labrador. 

Calocampa, Steph. 
C. nupera, Llntn. 
C. CTirvimaoitla, Morr. 
C. oineritia, Grote. 
C. Rermana, Morr. 

In two recent papers Mr. Grote has made some remarks 
on this genus, which, as they do not seem to be founded on 
a careful study of its characters, require correction. 
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In fhe firat of these papers from the Balletin of the Buf- 
falo Society of Natural Scieuces, Vol. 11, pp. 198-200, soH- 
duginxB and germana are separated under Hiibner^s genus 
Lithomia; we prefer to follow Lederer and all succeeding 
European Lepidopterists, and place these species in Oalo* 
campa; they resemble strongly in ornamentation the typical 
species, and their only material structural difference is in the 
less arched, more rounded collar. 

In the second paper from the Proceedings of the Philadel- 
phia Academy of Natural Sciences, p. 210, 1874, Mr. Grote 
takes exception to our statement that nupera is the repre- 
sentative of the European vetuata^ and considers it rather to 
resemble the allied species exoUta. 

After a reexamination of our material, consisting of six- 
teen specimens of exoleta and eight of vetuata from yarious 
parts of Europe, and five specimens of nupei^a and fifteen of 
curviinacula from different localities in the Eastern and Mid- 
dle states, we not only feel prepared to state again that nUf 
per a is our representative of veiustay but further that it is 
still a matter of doubt whether the forms are specifically 
distinct. 

If a series be examined it will be seen that every spot and 
line of vetusta is reproduced in nupera in exactly the same 
relative position ; the black basal dashes, the strongest dis- 
tinctive character, are found in the same place in both spe- 
cies, in the former brownish and nearly concolorous, in the 
latter accentuated and marked by black scales ; wo now know 
of no other constant distinguishing character than this; 
which is, as we have shown, merely a difference in intensity, 
not one of position. 

In regard to the statement that nupera is more closely al- 
lied to exoleta we remark in addition to what is said above, 
that the former differs mainly from the latter in the obsoles- 
cence of the orbicular spot, and the presence of a single in- 
tense black dash beyond the reniform, or in other words pre- 
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oUely the same characters in which vetuata differs from the 
same species. 

Anarta membrosai nov. sp. 

Bzpanse Z^ «»». Length of body 15 ««. Byes hairy. The antenno of 
the female simple. The hairy clothlDg of the palpi and flront coarse and 
nneven. The collar Is gray with a black terminal border, tipped with 
wfaitew The thorax is clothed with mixed black and gray hair. The ab- 
domen smooth, except a slight low tnft on the first segment. The ground 
color of the anterior wings is dark gray ; all the markings are black, and 
the lines are followed and the spots filled with dear blalsh gray; the half* 
line tbtck, black and uneven, followed by a bluish gray shade which ex- 
tenda to the apex, only Interrupted by the black diffhse starting points of 
the lines *, interior line black and distinct, strongly outwardly lobed be* 
tween the nervules ; at the usual place of the clayiform spot a dlAise black- 
ish shade extends to the exterior line; the median shade is strongly 
marked on the costa, below much dlifuSed, filling with black the space be- 
tween the ordinary spots, on the inferior portion of the wings it Is nearly 
obsolete ; the usual spots are of nearly equal size, enclosed within black- 
ish interrupted annull ; the exterior line is fine, distinctly dentate be- 
tween the nervules and drawn in below the cell ; on the submedlan fold it 
is thickened forming a blackish spot; the subtermlnal space is more 
clearly bluish, but there is a blackish blotch in its upper portion with 
which the usual three bluish ante-apical dots contrast ; the subtermlnal 
line light and undulate forming two blunted Hadena-llke teeth on the sec- 
ond and third median branches, it is followed and set off by black shades 
the most prominent of which are above the teeth ; the fringe distinctly 
chequered with black and white. 

Posterior wings dark gray with a fttint discal dot and median line ; the 
fHnges are black and white, but the colors are more mixed and not so 
well defined as on the anterior wings. 

Beneath dark gray, with discal dots and a very conspicuous undulating 
median line ; the fringe is also chequered. 

Habitat. White Mountains, N. H. 

From the collection of the Boston Society of Natural 
History. 

This species can be distinguished from others of the ge- 
nus by its large size and stout form, as well as the distinct 
■pots filled with bluish gray, and the uniform dark gray pos- 
terior wings ; it is slightly largerthan A^ amissa from Green- 
laind and quite different in appearance. 
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Anarta melanqpa^ Thunb., is also found on Mt. Washington, 
and appears to be of common occurrence ; it is interesting to 
observe its successive broods ; it first emerges on the Ledge 
from June 15 to July 1, according to the season ; as the 
summer gradually advances it comes out higher up, and from 
July 4 to 10 is found in perfect condition near the Summit, 
while below at this time none but worn and ragged females 
are to be seen. 

EuTUiooPis, nov. genas. 

Eyes naked. OceUl present. Palpi comparatively stoat, the Joints 
hidden by long, coarse, uneven hair. Front very fnU, rounded ; without 
a projecting knob or horizontal plate. Antennae of the male simple; by 
the aid of an ordinary lens the segments are seen to be well separated 
Arom each other, and each provided with a short tooth. Thorax rounded, 
moderately stout. Abdomen reaching to the anal angle of the posterior 
wings, untufted. All the tibiae non-spinose, the anterior tibioe without 
the claws found in allied genera. The anterior wings short and trian- 
gular, with the angles well marked ; the nervures are very strong at their 
commencement, particularly the median and submedian; the posterior 
wings short and broad, having all the angles rounded. The thorax and 
head are clothed above and beneath with long, coarse hair. 

This well-marked little genus differs from others of the 
group, by the non-spinose tibise ; we consider it distantly 
allied to Oinia and Heliolonche; to these genera it is related 
by the very hirsute head and body parts. 

Eutrioopis neidlis, nov. sp. 

Expanse 18 ">«. Length of body 8 ™". Ground color of the anterior 
wings dull olivaceous gray, with mingled pink scales, resembling that of 
JS, modicella, Grote ; the median space is occupied by three white spots, 
the largest is quadrate, situated between the median and submedian nerv- 
ules, above and attached to this spot, another large spot occupying the 
place of the reniform ; in the ordinary place of the orbicular spot appears 
another small, partially obscured spot; beyond, smooth and unspotted, 
overlaid with pink scales, through which passes a broad, even, olivaceous, 
subtcrminal band ; fringe tipped with white. Posterior wings black, with 
white fringes, and two large, united, subquadrate discal white spots. 
Beneath, on the anterior wings, the white markings above are reproduced, 



Digitized by 



Google 



Notes on JSTorth American Lepidqptei'a. 103 

the ground color is black, bat the entire costa is beantifhlly and broadly 
banded with pink; on the posterior wings the ground color is also black, 
but the white markings are larger than the above, the entire anterior half 
of the wings are pink, excepting the central white band. 

Habitat. Colorado, June 18. 

This beautiful species will at once be recognized by its 
vivid colors beneath. From the numerous species of Heli- 
othis described by Mr. Grote from the same locality, it 
differs at once by the unarmed tibi». 

Telesilla vesoa, nov. sp. 

Expanse 23 »«. Length of body 10 »". Eyes naked. The palpi and 
ftontas in T. cinereola. Thorax un tufted, concolorous. Abdomen smooth, 
dark gray. The middle and posterior tibiae are terminated by a pencU 
like tuft in addition to the ordinary spurs. 

Different shades or brown prevail over the anterior wings, melting 
gradually into one another; the basal space is chestnut- brown deepening 
Into black-brown on the first part of the median space, the outer and up- 
per portions of the median space are clnercous-brown, beyond, the ter- 
minal and subterminal spaces are dull gray-brown ; the ordinary lines are 
cinereous and the spots are encircled by anuuli of the same color; the 
half-line and the interior line indistinct; the exterior line distinct, even 
and preceded by a darker shade line ; it is followed by a series of black 
spots on the nervules ; subterminal line whitish, preceded by lighter brown 
shades; orbicular and reniform spots distinct, concolorous, the former 
rounded, the latter upright having the lower inner comer drawn in on the 
median nervnre. 

The posterior wings are blackish gray. Beneath uniform dark gray ; 
both wings flecked with white atoms ; the posteriors with a discal dot 
and median line. 

Habitat. Texas; Wisconsin. 

Smaller than cinereola^ with the markings much the same 
but on a deeper and more diversified ground color. 



EuGALTPTRA, uov. genus. 

Eyes naked. The antennffi in the male are clothed with fine, isolated, 
comparatively long hair. 

The first Joint of the palpus is normally formed, the second and third 
are united together to form a long (8 »».)» ^^°» distinctly triangular 



Digitized by 



Google 



104 Notes on Jforth American Lepidqptera,^ 

piece, UDlted to the first Joint at its smallest angle, the side opposite this 
angle being aboat one millimetre in length. The Ax>nt is rounded ; above 
and beyond the vertex the frontal vlllosity projects as a triangular taft, 
directed towards and almost reaching the obtuse angle of the palpal 
piece. The thorax is weak, rounded and untnfted ; its clothing entirely 
scaly. The abdomen is slight and closely scaled, exceeding the margin 
of the posterior wings. 

The legs are long, closely scaled, having the tibisB non-splnose. The 
wings. are elongate with all the angles rounded. 

This is a peculiar, slender-bodied genus allied to Amolita and Thauma" 
topsis, the characters drawn flrom the palpi, antennas and Arontal vlllosity 
are very distinctive, and separate it at once firom the genera mentioned 
above, as well as all others known to us. 

Euoalyptra bipunota, nov. sp. 

Expanse 81 "^. Length of body 14 »™. Palpi black. The trout and 
thorax whitish. The anterior wings are white, sprinkled with black at- 
oms, outwardly they are gray and the atoms are more numerous. The 
ornamentation is extremely simple, tbe two ordinary spots are reduced 
to black dots ; the median nervure is shaded with dark gray to the exte- 
rior line; the latter is distinct, even, grayish-ochreous, regularly arcu- 
ate beyond the cell and then extending obliquely to the inner margin; 
all other markings are obsolete. The abdomen and posterior wings are 
uniform light grayish ftiscous, with an ochreous tinge. 

Beneath, the anterior wings are dark gray, with a distinct ochreous 
costal border; the posteriors are lighter, grayish ochreous with a dark 
costal border. 



Habitat. .Massachusetts. 
Taken at Belmont, Aug. 17, 1874. 

The slight form, the obsolete markings, and the triangular 
black palpi will serve to identify this species. 
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Xr. — On an Asphaltic Coal from the shale of the Huron 
Hiverj Ohio, containing seams of Sulphate of Baryfxi. 

Br PROP. ALBERT R. LEEDS. 

[With a Geological Note by Dr. J. S. Newberry.] 
Bead January 11, 1875. 

I HAVE received from Chas. N. Smith, Esq., of Norwalk, 
Ohio, a specimen of coal found on the Huron River, below 
the Lake Shore and Michigan Southern R. R. crossing. It oc- 
curs in a bank of shale, about seven feet below the surface of 
the ground, and a few feet above the bed of the river. The 
specimens forwarded to me for examination were three and a 
half centimetres in thickness. According to my informant, 
the thickness of the seam at its outcrop, and for a distance 
hack of three feet, averages about two inches. It then 
divides into two seams, which are separated by a thin stra- 
tum of shale. The remarkable and, as we believe, novel 
fact concerning these seams of coal, is that they are traversed 
by innumerable sheets of sulphate of baryta, which divide 
the coal into small irregular fragments. The coal itself has 
a brilliant lustre, resembling asphalt. The white mineral 
traversing it, consisted, in the specimen examined, of 88.61 
per cent, of sulphate of baryta, the remainder consisting of 
silica, alumina, and oxide of iron. By weathering, the sur- 
face of the sheets of white spar becomes stained yellow with 
ferric oxide. The causes which have operated to produce 
this deposition of barytes in the coal, whether by infiltration 
of meteoric waters percolating through overlying strata, or 
by some other agency, must be determined by an examina- 
tion of the local stratigraphy. 

Note by Dr. J. S. Newberry. 

The mineral in question occurs in numerous localities in 

Ohio and Kentucky, filling narrow fissures in the Huron 

shale. This formation, which is the equivalent of the Por- 

May, 1875. 8 Ann. Lyc. Nat. Hist., Vol. xi. 



Digitized by 



Google 



106 Aap/ioltic Coal. 

tage group of the New York geologists, contains throughout 
from 10 to 25 per cent, of carbonaceous matter, and is the 
source whence most of the oil is derived, both in Pennsyl- 
vania and Ohio. These rocks are lower than any in which 
true coal has ever been found ; and this material, moreover, 
occurs not in beds like true coal, but in fissures and crevices 
intersecting the layers of the rock. The mineral examined 
by Prof. Leeds should therefore be regarded as an aspbaltic 
coal, originally derived from the spontaneous distillation of 
petroleum, like the Albertite of New Brunswick and the 
Grahamite of West Virginia. 

The white scales which fill the cracks of this coal, as found 
in Huron and Lorain counties, in Ohio, have probably been 
derived from deep-seated sources, coming up, perhaps as 
chloride of barium, through the fissures which contain the 
asphaltic coal. 

The region where this minenil occurs is occupied exclu- 
sively by unchanged sedimentary rocks, Devonian and Upper 
Silurian. These contain, so far as known, no disseminated 
sulphate of baryta; but the Water Lime group of the Upper 
Silurian, which lies some distance below the Huron shale, 
and comes to the surface a few miles west, on the Islands of 
Lake Erie, is much shattered, probably in connection with 
an uplifl along the line of the Ohio anticlinal : and the cav- 
ities and crevices, once existing in this rock, are frequently 
filled with sulphate of strontia and sulphate of baryta, or 
with native sulphur. These minerals, occurring thus, should 
probably be regarded as deposits from thermal waters ; and 
it is quite possible that the fissures in the Huron shale, con- 
taining this asphaltic coal, have derived their sulphate of 
baryta from a similar source. 
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XII. — On a New Spedies of Anarta and on an allied Genius, 
with a note on the Genus Adita, 

Br AUG. R. GROTE, A. M. 
Read March 8, 1875. 

Among a collection of Lepidoptera made by Mr. Theo. L. 
Mead in Colorado Territory, are specimens of an undescribed 
species of Anarta, which differs from all the American species 
known to me in its more lengthy villosity, in its colors and 
the greater proximity of the median lines on the primary 
wing. I describe it as follows : 

Anarta nivaria, n. a. 

(J. The eyes are hairy. Fore wings, thorax and head purple gray. 
Median lines approximate, scalloped or dentate, blackish, obsoletely gem- 
inate, accompanied by light gray shades. The narrow median space is 
darkened by the passage of the broad difi\ise blackish median shade. 
Ordinary spots inconspicuous, the orbicular pale ringed, a little oblique 
ovate; the reniform upright, narrowed, somewhat scroll-shaped, pale 
ringed with a darker centre. The sub-basal space more blackish than the 
basal and terminal spaces, the darker tint evenly spread and deepening to 
the subterminal line, which is continuously indicated by the contrast of 
Qolor and of the usual irregular shape. Fringes not checkered, darker 
than the wing. Hind wings yellowish fuscous, with discal luuule and 
vague darker outer borders ; an indistinct sub-continuous dark terminal 
line; fringes pale, not checkered. Abdomen of the same hue, but a little 
darker than hind wings. Body short, villose. Beneath, both wings, 
light yellowish, with distinct lunules and traces of a common fuscous 
line. 

Expanse 28 mm. Two specimens varying in the distinctness of the 
markings on the primaries and numbered 21 and 22. 

There is also in Mr. Mead's collection an interesting spec- 
imen which I have considered as belonging to the Heliothidce, 
and as constituting the type of a distinct genus allied to 
Anarta. The legs are spinose, and thus it has a strong fea- 
ture in common with Agrotis. The naked eyes are, however, 
encroached upon by the caputal tegument, somewhat sensi- 
bly narrowed, ovate, lashed. The shape and vestiture of 
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tho abdomen are as in Anarta. Its spinose legs are its only 
analogy with Agrotis. But it must be remembered that the 
spinose tibiae are a prevalent feature in the group of genera 
allied to Heliothis^ and to which Anarta belongs. The spe- 
cies seems to have been recently described as a species of 
AgrotiSy by Mr. Morrison, who has regarded its characters 
as mimetic with Anarta^ and its true relationship to be de- 
cided by the single character of its spinose tibiee. The 
majority of the characters, however, ally the moth to Anarta^ 
in my opinion, and we must also consider that genera with 
spinose tibiae are scattered throughout the family, and that 
hitherto no attempt has been made to associate them on this 
single character, Mr. Morrison himself fails to remark any 
resemblances to Anarta in other species of Agrotis inhabit- 
ing the same regions with Anarta.* Mr, Morrison com- 
pares the cases of mimicry between the HeliconidcB and 
Pieridoe discovered by Bates and Wallace, with the present 
instance. I think there is no parallel to be sustained. The 
cases of mimicry reported among the butterflies from South 
America afiected their coloration. In the present case there 
are structural difierences which make the parallel untenable. 
I think that Mr. Morrison has merely mistaken the essential 
characters of his Agrotis montana^ and that in consequence 
his remarks will not well bear criticism. 

AOROTIPHILA, n. g. 

Ali the tibise are spinose. The shape of the abdomen and habitus is as 
in Anarta. The eyes arc naked, encroached apon by the capntal tega- 
ment, ovate, narrowed, fringed with lashes. The thorax is thickly and 
coarsely haired, without tufts. The maxillae are stout. The antennas are 
simple, thickly ciliate beneath in the male. 

Agrotiphila montana. 
Agrotis montana Morr., Ann. Lye. N. H., Vol. XI, 94. 
My specimen, numbered 28, agrees very well with Mr. 

• Mr. Morrison applies the term '* northern'' to the species oT Agrotis hitherto only 
fonnd in the White Mountains, such as scropuianOf opipara^ perhaps incorrectly. 
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Morrison's descriptiony except that the whitish orbicular is 
open superiorly, somewhat triangulate, and that the discal 
marks beneath and on the hind wings above are illegible. 
The ornamentation is like Anartay with coarse lines above 
on the primaries, while beneath, both wings are pale, and 
here the concolorousness of both wings as to their ground 
color is characteristic of the group to which I conceive the 
insect belongs. 

Adita Grote (1874). 

I founded this genus upon the Phalcena Ohionanthi of 
Abbot and Stnith, having rediscovered the species in a col- 
lection of Noctuidoe sent me from Ithaca, N. Y., by Professor 
Comstock of Cornell University. It had not been men- 
tioned previously, and since its first description in 1797, by 
any other author, to my knowledge. In my generic diag- 
nosis, I gave as a character the spinose tibise. Mr. Morrison 
recently speaks of my generic description in the present vol- 
ume of the Annals, p. 95, and says: **In his generic de- 
scription Mr. Grote states that the tibiae are spinose ; this is 
apparently an error, as the only spines present are the pair 
before the spines on the middle tibio) and a single spine 
(there possibly may have been two) between the two pairs 
of spurs on the hind tibiee." I have again examined my 
specimen of Adita chionanthi. The middle tibisB have eight 
spines arranged in irregular pairs, besides several other finer 
spinules massed on the joint. The hind tibiae have three 
spines, and in perfectly fresh specimens will probably show 
at least four. It has been noticed by European entomolo- 
gists that the spines on the legs in the Noctutdce are, on occa- 
sion, accidentally absent. The fore tibiae appear to me now 
to show merely the terminal claw which I have compared to 
that of Oncocnemis. I conclude, therefore, that my original 
statement, as applied to the middle and hind tibiae of Adita ^ 
is correct. 
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XIII. — Morgan Expeditions^ 1870-71 : On the Devonian 

Trilobites and Mollusl's of Erere^ Province 

of Pardf Brazil. 

Br CH. FRED. HABTT, 
Frof, of Geology in Cornell Uniyersity, 

AND 

RICHARD RATHBUN, 

Assistant in the Museum of tlie Boston Society of Natural History. 

Read March 9, 1875. 

We have given in this paper descriptions of the trilobites 
and of all the species of mollnsks, not including the bracbio- 
pods, collected by the parties of the Morgan Expeditions, in 
1870 and 71, from the Devonian rocks of the plain around 
the little village of Erer6. In the Bulletin of the Buffalo 
Society of Natural Science, for January, 1874, Vol. I, No. 
4, Prof. Hartt has described at length the geography and 
geology of the Erer^-Monte-Alegre district, in which occur 
the fossiliferous Devonian beds forming the plain of Erer^. 
These beds consist of thin horizontal layers of white and 
reddish sandstones, iuterstratified more or less with shales. 
Both the sandstones and the shales contain at a few points an 
abundance of fossils, closely related to, and in some cases 
identical with, forms characteristic of the middle Devonian 
rocks of North America. The brachiopods, the most abund- 
ant fossils in the Erer6 Devonian, were described by Mr. 
Rathbun in the work above cited, in a paper immediately 
following that of Prof. Hartt. There then remained for de- 
scription the mollusks, including six forms of gasteropods 
and eight of lamellibranchs, with a single form of Tentacu- 
liteSj two forms of trilobites of the genera Dalmania and 
HomalonotuSy both probably new, and a number of obscure 
forms, many of which are entirely unrecognizable. 

The mollusks and trilobites in the Devonian at Erer^ are 
confined entirely to the sandstone, no traces of either having 
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been found in the shale, in which the only recognizable forms 
are the very abundant Discina and two species of Lingula^ 
already described. 

By reference to the paper on the Brachiopoda of Erer6, 
mentioned above, it will be seen that many of the forms 
there described are identical with species of the Devonian 
age, more especially the Hamilton group, of New York 
state, and that most of the remaining forms have closely 
related ones in these same deposits of North America. The 
close relation in horizon of the middle Devonian of New 
York and the formations of the plain of Erer6 was thus 
demonstrated. The study of the moUusks has greatly 
strengthened the proof of this relationship, for several of 
the forms of mollusks from Erer6 have proved identical with 
forms recently described from the Hamilton group of New 
York by Prof. Hall, and possibly others, now apparently 
distinct, may also turn out identical with more extended col- 
lections. All the genera represented, with a single excep- 
tion, are common to the Devonian elsewhere. We are under 
very many obligations to Prof. James Hall of Albany, N. Y., 
for identifying for us many of the following genera, some 
of which have been recently proposed by him. He also 
made a comparison of the species with the Now York forms 
contained in his collection, and it was with his aid that we 
were enabled to unite the three forms, as hereinafter indi- 
cated. To Mr. R. P. Whitfield, of Albany, we are also 
much indebted for assistance in our work. 

TRILOBITES. 

Genus DALMANIA, Emmrich. 
Dalmania Faituna, sp. nov. 

Animal of mediara size, sometimes qaite large : test very tumid, and 
with the different lobes and segments sharply defined. 

Backler crescent-shaped; greatest breadth about one and one-fourth 
the greatest length, and nearly twice the length of the glabella ; in ft'ont 
sub-acuminate or bluntly sub-angular, the margins on either side dlverg- 
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\xig at first at au angle of about 120°, and curving moderately and regularly ; 
posterior lateral angle on either side produced backward in an acute 
spine. On each side of the frontal lobe the margins sometimes form 
nearly straight lines. The entire margin forms a curve, nearly equal to 
half an ellipse, in which the relation between the two diameters is 
about as 2 to 8. A specimen rather below the medium size measures : 
greatest length, U-5»n" ; greatest width, about 20*™». A larger specimen 
has a length of about 21™". 

Glabella very prominent, slightly flattened on top, bounded by deep 
axal Airrows, sub- pentagonal in outline, and rounded or sub-angular in 
front; vddest Just back of the middle of the frontal lobe, or at about 
one-third the length of the glabella from the fh*ont. Thence backward 
the glabella narrows regularly, the width at occipital ftirrow being a 
little more than half the length of the glabella. Frontal lobe rounded 
or sub-angular at front and sides and very convex, curving strongly 
downward toward the margins of the head, and sometimes obliquely 
•flattened on either side in fh>nt. Its length equals about the united 
length of the four succeeding pairs of lobes, and a little more than two- 
thirds Its own width. Frontal ftirrows wider than middle and basal 
Airrows. Originating at a distance Tvom the ft*ont equal to about one- 
third the length of the entire glabella, they run inward and backward 
at a strong angle, terminating near the middle of axis. They reach a 
little more than one-third across the glabella. Upper and middle lobes 
wider and more prominent than the basal lobe. Middle furrows situated 
at a distance from the IVont equal to about 8-5 the length of glabella, 
deep and rather narrow, perpendicular to axis, and extending inward 
quite as far as the firontal fUrrows. Basal furrows deep, curving a little 
forward, and reaching to about one- third the distance across glabella, 
or slightly farther than do the middle furrows. Basal lobes narrow 
and much less prominent than the other lobes. Occipital furrow deep, 
broad and rounded. Occipital ring broad, strongly arched vertically 
and sub-angular behind. The highest part of the glabella is situated 
at a point about between the middle ftirrow^. On the median line, 
and slightly in advance of frontal furrows, is a minute, more or less 
distinct depression, usually more marked In the internal cast. 

Limb forming ti blunt, rounded or sub-angular projection in front of 
glabella, but narrowing down to a mere line before reaching the axal 
fdrrows. Cheeks very convex, with a strong convex slope toward the 
margins ; slope toward neck and axal Airrows abrupt. The limb increases 
rather rapidly in size going backward from the axal Airrows, being sep- 
arated from cheek lobe by a well defined, broad furrow. The occipital 
furrow is inclined slightly backward, and is deep and well defined, not 
being extended into the nuchal spine, which last is short, acuminate 
and not differentiated Arom cheek. Length of spine, measuring from 
angle formed by lateral and occipital Airrows, equal to about half the 
length of glabella. Spines directed slightly outward. Posterior mar- 
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ginal fold strongly convex and of moderate width. Eyes large and 
very prominent, situated exactly opposite outer extremities of anterior 
and median lobes. In none of the specimens in the collection are they 
snfflcicntly well preserved to allow of detailed description. 

A Hypostome, probably of this species, is sab-quadrate in form and 
strongly convex. The frpnt margin is strongly arched and slightly sub- 
angular. On each side it is produced in a short acuminate spine, ex- 
tending directly outward. The sides are nearly straight and incline 
slightly toward one another in going backward. The body of the hy- 
postome is very convex and abruptly separated ft*om a flattened margin. 
The outline of the convnx portion forms a very regular curve as follows : 
beginning at the anterior lateral angles it runs obliquely backwai-d and 
Inward, the flattened margin widening gradually; posteriorly with a 
regular arch it extends apparently nearly to the margin. The whole 
hypostome is strongly arched, transversely and vertically. The abrupt 
margin of central portion increases in height going backward. This 
specimen measures 7"^ in length and about 10™™ in greatest width. A 
fragment of a larger specimen of hypostome, having a length of 21™™, 
was also obtained from the same bed as the above, and, although dif- 
fering from it somewhat in appearance, may belong to an older specimen 
of the same species. 

Pygidium triangular, with curved sides, and very convex. Axis nar- 
row, prominent, regularly rounded from side to side, and extending 
about 3-4 length of shield ; width in Aront apparently equal to 1-3 width of 
shield. It decreases slightly in width and gradually in height posteriorly, 
where it ends abruptly, the extremity being rounded and convex ; width 
in fjront about one and one-half to two times the width behind. In one 
large specimen the axis shows 14 rings, the anterior of which, in the 
internal mould, are prominent, rounded, and separated by fbrrows of 
rather greater width; but they become very small and indistinct pos- 
teriorly, the last three or four being crowded together. In none of the 
specimens collected is the articular ring preserved, but several of these 
show U to 13 rings. Lateral lobes convex, but generally of much less 
elevation than the axis; margin slightly flattened. Furrows deep and 
extending to the margin in all but the last four or flve rings. The segments 
are rounded near the axis, but are flattened and much broader toward 
the margin. The anterior one is nearly at right angles with the axis, 
but they become more strongly inclined posteriorly. On the flrst seg- 
ments the sutures are faint and on the posterior ones not observable. 
The margin is denticulate, the terminations of each segment being ap- 
parently blunt and obliquely rounded or angular. Posterior part of 
pygidium, behind axis, highly inclined, rounded and smooth; posterior 
iQargin concave, arched and slightly turned up along the edge. A spec- 
imen of medium size measures in length, about 16™™, in width, 14™™. A 
very large specimen has a length of 82™™. 

A few detached segments, that may belong to the thorax, were found, 
but they are unsatisfactory for determination. 



Digitized by 



Google 



114 Morgan Expeditions. 

The first distinguishing feature of this species lies in the 
great prominence of the test, none of the forms, with which 
we have compared it, approaching it at all in convexity. 
This difference of character is supplemented by many others. 
From Dalmania Boothii^ of the Hamilton group of New 
York, the only abundant form known in beds corresponding 
most nearly in age to the Erer^ Devonian, it differs, among 
other features, in the greater proportionate length of the 
middle of the head, in the more gradual backward nar- 
rowing of the glabella, and in the greater length of the 
frontal lobe, which is generally more angular in front in 
the latter form. 

This beautiful species occurs somewhat abundantly in the 
Devonian sandstone at Erer^, associated with Spirifera Fed- 
roanay etc. The specific name is given in allusion to a 
mythical personage, after whom the Serra of Paitdna in 
the vicinity received its name. 

Genus HOMALONOTUS, Koenlg. 
Homalonotus Oiara, sp. nov. 

There was obtained from the Devonian sandstone at Erer^, 
a single fragment of the head of a largo trilobite, which be- 
longs to this genus. It is very distinct from any other form 
yet known, but too imperfect to admit of proper descrip- 
tion. It differs from Homalonotus Dehayi^ Van., appar- 
ently, in the fact that the margihs of the glabella are more 
concave than in the latter form, and the eyes are placed 
farther forward. We have ventured to rank it as a new 
species, naming it after the Tupl water maiden. Associated 
with the last species above described, Dalmania Paituna. 

GASTEROPODA. 

Genus PLEUROTOMARIA, Deflrance. • 

Fleurotomaria Bochana, sp. nov. 

SheU quite smaU ; oatllne, as seen in iVont and hind view, a rhomboid, 
of which two opposing sides are about twice the iength of the other two 
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sides. Height less than the breadth; spire very depressed-conical ; api- 
cal angle somewhat greater than a right angle. Volutions about three 
in number, the last angular and carinate along the middle, with the upper 
surface flattened, or curving very slightly ffom the suture to the median 
carina. The upper surfaces of all the volutions, fk-om the apex to the 
carina of last volution, lie In nearly the same plane and are separated by 
a shallow suture ; lower side of the body volution slightly more convex 
than the upper. Aperture and surface markings not preserved. This is 
a very small species of Pleurotomaria^ one specimen measuring about 
8.6 "»™ In length, and 11 «»™ in breadth. 

Only a few specimens of this species have been obtained, 
and none of these are in a very perfect condition. Asso- 
ciated viiiYi NucuUtea Nyssay Streptorhynchiis Agassizii^ etc., 
in the Devonian sandstone of Erer6, Prov. of Pari, Brazil. 

Named in honor of Tenente Rocha, commandant of the 
Marine Arsenal at Para, to whom the expedition of 1870 
was indebted for the fitting out of the steamer Jurupensem. 

Genus HOLOPEA, HaU. 

Holopea Furmaniana, sp. nov. 

Shell rather above the medium size, obliquely sub-conical In firont view, 
with the length and breadth nearly equal. Volutions about three or four 
in number, very prominent and well rounded. They increase quite rapidly 
in size firom the very small apex, the last one being ventricose and some- 
times slightly flattened on the top near the suture, which is rather deep 
and acute-angular. Aperture slightly oblique, oval in outline and a little 
reflected on the lower side. Surface, as determined by external moulds, 
smooth. One specimen of average size measures: length and breadth 
each, abont 17 ™™ ; but many specimens are larger than this. 

All the specimens of this form, so far obtained, are in the 
condition of moulds of the interior and exterior. In the in- 
ternal mould there is a small umbilicus, probably due entirely 
to the removal of the columella. This form is easily recog- 
nized by its regular and well rounded volutions and low 
spire, the volutions commencing of very small size and in- 
creasing rapidly and regularly to the aperture. So far as we 
are aware the genus Holopea has not been recognized from 
the Devonian before ; but the smooth exterior of this form 
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precludes its being placed in the genus Pleurotomaria^ to 
which it might seem to be related from the shape and appear- 
ance of the internal mould alone. 

Very abundant in the Devonian sandstone of Erer^, Prov. 
of Para, Brazil ; associated with Spirifera Pedroana^ Nuca- 
lites Nyssa^ etc. 

Dedicated to Mr. Furman of Pai*a, a gentleman to whom 
both expeditions are deeply indebted. 

Genus PLATYCERAS, Conrad. 
Flatyoeras symmetrioum. 

Platyceras symmetricum, HaU. 16lh. Ann. Rep. St. Cab., N. Y., 1862, p. 
84. 

Description of the Erer4 form:— Sliell small, argonaatlform in side 
view, very sliglitly elongated and somewhat laterally compressed. From 
the apex, which is minute and twisted very slightly to the right of the 
median line, the shell increases very rapidly in size, the ventral side of 
the body volation passing tangentically for a short distance beyond the 
last preceding volution. Volutions about one and one-half In number, 
the outer one, small and much compressed where it commences, but be- 
coming gradually less compressed and more ftilly rounded toward the 
aperture, enlarging rapidly at the same time. The aperture is oval in out- 
line, with the sinistro-dextral diameter a little less than the dorso- ventral. 
The margin is apparently sinuous, but is defective in the specimen. Exte- 
rior surface of shell not preserved. Surface of internal mould of body 
volution not very irregular, somewhat rugose and traversed near the fl-ont 
by numerous, rather indistinct growth lines, which bear on each side a few 
deep, rounded flexures. To these flexures a few short, irregular, longitu- 
dinal undulations near the aperture appear to correspond. There is a 
slight prominence, probably the impression of the base of a spine, just on 
the left of the dorsal line, midway between the aperture and the beginning 
of the outer volution. Dimensions : greatest length from anterior mar- 
gin of aperture, 19 mm. dorso- ventral diameter of aperture, 13.6"™; 
sinistro-dextral diameter of same, 12 ™™. 

Only one specimen of Platj/ceras, the one described above, 
was obtained from Erer6. It agrees with P. symmetricum 
of Hall, Hamilton group, N. Y., in being symmetrical and 
in having the same number and character of volutions ; but 
it is much smaller than any specimen of P. symmetricum 
from the Hamilton group which we have seen, and more per- 
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feet specimens, preserving the shell, may show it to be dis- 
tinct from that species. 

From the Devonian sandstone of Erer^, Prov. of Para, 
Brazil ; associated with Spirifera Pedroana^ etc. 

Genus BELLEROPHON, Moutfort. 
Bellerophon Morganianii8> sp. nov. 

Shell of small to medium size, subglobose, with the umbilfcal openings 
small bat rather deep. Body volution generally somewhat broadly flat- 
tened along the back, sometimes moderately rounded and curving abruptly 
to the umbilicus. It Increases rapidly In size toward the aperture, where 
It expands quite abruptly, making the aperture large and apparently 
transversely sub-elliptical In outline. Surface covered with minute, 
rouoiied. transverse, parallel, raised lines, which first curve slightly for- 
ward from an indistinct, median dorsal band, and then extend nearly 
directly to the edge of the umbilical openings. Of a nearly perfect speci- 
men of medium size, the greatest length from the outer edge of the aperture 
is about 17™™; slnlstro-dextral diameter of aperture of same specimen, 
about 19 "»". 

This Brazilian species of Bellerophon appears to be closely 
related to B. leda of Hall, Hamilton group, New York, and 
is of about the same size as that species. The body volu- 
tion of i?. Morganianus is, however, generally larger where 
it commences than is the case in B. leda^ and the revolving: 
raised lines are entirely wanting in the former species. 

Obtained in great abundance from the Devonian sandstone 
of Erer^, Prov. of Para, Brazil ; associated with Spirifera 
Pedroana^ etc. 

Dedicated respectfully to Mr. Edwin B. Morgan, of 
Aurora, N. Y. 

Bellerophon Coutinhoaniis, sp. nov. 

Shell rather small, subglobose, trllobed. The outer volution Increases 
rapidly toward the aperture, and Is divided Into three longitudinal lobes, 
of which the middle or dorsal lobe Is about two-thirds the width of the 
whorl Itself, and Is prominent, sharply defined at Its margins and very 
regularly rounded. The lateral lobes curve regularly and quite abruptly 
from the dorsal lobe to the umbilical openings. Size of the most perfect 
specimen, which is not, however, the largest one obtained: greatest 
length ft-om near the outer edge of the aperture, about 16 ™™ ; width of 
the outer volution near the aperture, nearly 16 "»"». 
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Although a number of specimens of this species of Bettero- 
phon were obtained from Erer6, the aperture is not preserved 
in any of them, and the umbilical openings, if such existed, 
are covered up by the rock in every c*ase. The specimens 
are all of internal moulds and the surface markings nre not 
retained. B. Coutinhoanus is very closely allied to B, 
trilobatus of Sow., Devonian of Europe, more especially to 
the variety tumidus^ from which, however, it differs in hav- 
ing the dorsal lobe broader, less prominent, and more flat- 
tened along the top, with its margins m«>re distinctly defined. 

From the Devonian sandstone of Erer6, Prov. of Para, 
Brazil ; associated with Nuculitea Nj/ssa^ etc. 

Respectfully dedicated to Dr. Silva de Coutinho, Rio de 
Janeiro, Brazil. 

Bellerophon Oilletianus, sp. nov. 

SheU very smaU, laterally compressed, somewhat lenticular in form and 
sub-circalar in outline; umbilical openings of medium size, deep. The 
outer volution commences very small, somewhat compressed and more or 
less angular on the median dorsal line, and increases rapidly in prominence 
but quite gradually In width, becoming more and more strongly angular 
toward the aperture, where It Is but slightly expanded. The summit of 
the mesial prominence is often well rounded, but sometimes acute, while 
on each side is generally a very shallow accompanying groove, growing 
more pronounced toward the aperture, and which gives to the shell near 
the mouth a somewhat trilobcd appearance. 

The surface of the shell is marked by numerous, very fine, rounded, 
thread-like, concentric raised lines, which arch very strongly backward 
ft-om the umbilici to the median dorsal line, where the corresponding 
ones on each side unite In a curve. Of the largest specimen obtained, 
the greatest diameter, which is from the outer margin of the aperture to 
the opposite side of the shell. Is about 10 °"»; width of the body volution 
near the aperture, about 6 "">. Most of the specimens, however, are 
much smaller than this. 

B. rotiformis of De Kon., Europe, resembles the species 
just described in size and general appearance, but it is more 
lenticular in shape and the whorls increase more rapidly in 
size. The umbilical openings are also smaller and the slope 
toward them is much less abrupt. 
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Moderately abundant in the Devonian sandstone of Erer6, 
Prov. of Para, Brazil ; associated with Ifuculiies Nyssa^ 
Spirt/era Pedroanay etc. 

Named after M. L^on Gillet, Prof. Hartt's able and oblig- 
ing agent at Para. 



LAMELLIBRANCHIATA. 

Genus NUCULITES, Conrad. 
Nuoulites Nyssa. 

Kticulites Nyssa, Hall. Lamell. Shells of the U. Held., Ham. and Chem. 
Groups, etc., 1869. (Preparatory for the Palaeontology of N. Y.) 

Description of Erer6 specimens: — Shell of medium size, longitudinally 
sub-orate or sub-triangular in outline, and of moderate convexity. Ante- 
rior margin well rounded and narrower than the posterior. The dorsal 
margin, curving slightly, extends obliquely backwards f^om the beak to 
the posterior extremity of the shell, a short distance above the termina- 
tion of the median an tcro* posterior diameter. The ventral margin is mod- 
erately rounded and, together with the anterior and posterior margins, 
forms an elliptical curve. Beaks about one-fourth the length from the 
anterior extremity, with the apices acute and strongly incurved to the 
hinge line. Valves most convex at a point just above and anterior to the 
middle. The surface arches rapidly and more or less regularly from 
tlie ventral margin to the beak, but is generally a little more strongly 
curved in the umbonal region, and is broadly flattened, rounding suddenly 
to the dorsal margin. The slope toward the posterior margin is convex 
and more abrupt than toward the ventral margin; toward the anterior 
margin it is still moi^ abrupt, becoming gradually concave near the beaks. 
The septum, curving very slightly, and with its concave side forward, 
extends down nearly two-thirds the shell height, cutting the antero-poste- 
rior diameter at about one-fourth Its length from the front. Surface 
smooth or marked with a few indistinct lines of growth. Length, -24 °>m. 
height, 17 "»*" ; depth of single valve, 5 ™«. Specimens of larger size are 
numerous. 



This species of Nuculites^ which is the most common 
lamellibranch at Erer^, proves to be Identical with J^. Nyssa 
of Hall, found in the Hamilton group, New York. 

We are indebted to Prof. Hall for the identification of the 
forms from the two places. 
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Abundant in the Devonian sandstone of Erer6, Pro v. of 
Para, Brazil, with Spin/era Pedroana^ Strepioi^hynchus 
Agassizii, etc. 

Nuoulites Ererensis, pp. nov. 

Shell small, elongate, nearly twice as long as high, sub-elliptical in 
outline, the margins forming quite a regular elliptical curve, broken by 
the slight upward extension of the beaks. Dorsal margin oblique and 
nearly straight. Beaks situated about one-third the length from the 
anterior margin, small, only slightly incurved, and apparently not reach- 
ing to the hinge line. The convexity of the valves is moderate, being 
greatest just below the umbonal region. The septum extends downwards 
for about three-flfths the height of the valves, and intersects the antero- 
posterior diameter at a little less than one-third its length ft*ora the front. 
Length, IS"^ ; height, 8"*™ ; depth of single valve, nearly 3™™. 

This species of Nuculiles is readily distinguished from 
the last one above described, N. Nyssa of Hall, by its 
elongate form and neai-ly elliptical outline, and by the 
absence of any flattening along the middle. Only two 
specimens have yet been obtained. These are both inter- 
nal moulds of the left valve, and the surface markings are 
not preserved upon them. 

Found, with Spin/era Pedroana^ etc., in the Devonian 
sandstone of Erer6, Prov. of Para, Brazil. 

Genus GRAMMYSIA, De Verneuil. 
Orammysia (PholadellaP) parallela. 

Orammysia parallela, Hall. Lamell. Shells of the U. Held., Ham. and 
Chem. Groups, etc., 1869. (Preparatory for the Pulseontology of N. Y.) 

Shell small, elongate, about two-thirds as high as long, with the greatest 
height at the beaks. Valves moderately convex, the surface arching 
strongly from the beaks to the ventral margin, but being rather more ab- 
ruptly curved in the upper portion. The beaks are situated at about one- 
fourth or one-fifth the length of the shell ftom the anterior extremity, and 
project but little above the hinge margin; they are small, rather strongly 
arcuate and turned somewhat abruptly forward, with the apices acute and 
contiguous. Dorsal margin straight and extending directly backward. 
The anterior margin extends obliquely forward in Its upper half, forming 
at the beaks an angle of about 185° with the dorsal margin, and is slightly 
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concave ; tt rounds somewhat abruptly to the ventral margin below, which 
Is moderately curved anteriorly, but becomes nearly straight and subpar- 
allel with the dorsal margin along the middle of the shell. Posteriorly 
the ventral margin appears to round up more or less strongly toward the 
dorsal margin, but In none of the specimens obtained. Is the posterior ex- 
tremity of the shell perfectly preserved. From a line, extending obliquely 
across the valves, from Just behind the beaks to the lower posterior ex- 
tremity of the shell, and forming an angle of about 30° with the dorsal 
margin, the surface curves moderately and quite regularly to the anterior 
margin, and Is traversed by about 10 or 12 low, wide, rounded, concentric 
undulations, which decrease in size firom the ventral margin toward the 
bealES, where they are quite small. The lower ones round up quite ab- 
ruptly in f^ont, but are more gently curved along the middle. Posterior 
to the oblique line, above mentioned, the surfoce descends abruptly, and 
with a concave slope, to the hinge line and the posterior extremity, and Is 
smooth In the moulds. Length, about 16 "^ ; height, 10.5 °^ ; depth of 
each valve, 8 "»" . 

Prof. Hall has identified this Brazilian form with his Gram- 
mj/sia parcUlda of the Hamilton group, New York, loc. dt.; 
but he expresses a doubt as to whether the species is a true 
Grammysiay or belongs to his new genus PholadeUay pub- 
lished in 1869. 

Only a few specimens of this pretty form were obtained 
from the Devonian sandstone of Erer6, Prov. of Pard, Bra- 
zil, associated with Spirifera Pedroana^ etc. 

Genua EDMONDIA, De Koninck. 

Edmondia Fondiaiia, sp. nov. 

Shell below the medium size, elongate, nearly two-thirds as high as 
long, snb-elliptlcal In outline and moderately ventrlcose, with the great- 
est convexity In the lower posterior part of the umbonal region. An- 
terior end much narrower than the posterior, well rounded and prominent, 
the margin uniting by a moderate curve with the ventral margin, which, 
along the middle one-half of the shell, is quite straight and nearly par- 
aUel with the dorsal margin ; posterior end strongly rounded, and appar- 
ently slightly truncate In Its lower portion; doraal margin straight 
and about one-half the length of the shell. Beaks situated at a little 
less than one-third the length from the front, broad, very prominent, 
and strongly Incurved toward the hinge margin and the Arout, nearly or 
quite contiguous, and projecting a moderate distance above the hinge. 
The umbonal region is obliquely flattened, the flattened surface inclining 
anteriorly. This flattening, which commences on the beak, appears to 
Mat, 1875, % Ann. Lyo. Nat. Hist., Vol. xi. 
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extend downward, and somewhat obliquely backward, across the valve ; 
bot it becomes less and less perceptible toward the ventral margin, 
toward which the slope, for nearly the whole height of the valve, near 
the middle, is only slightly curved ; toward the fh>nt, the slope is mnch 
stronger and it becomes concave in flront of, and beneath, the beaks. 
Commencing at the anterior margin, the surface rises at a moderately 
strong angle for one-flfth the shell length, more or less, when, the 
angle of ascent becoming gradually less, it continues to rise with very 
little curvature toward an oblique line, extending across the valve fh)m 
the posterior side of the beak to the lower posterior extremity of the 
shell. Along this line the valve rounds over toward the dorsal and 
posterior margins, quite gradually in the lower part, but more and more 
abruptly near the beak, the curve, fk*om the point of greatest convexity 
of the valve toward the posterior end of the hinge margin, being abrupt 
and slightly slgraoldal. Exterior surface unknown. Length, 22™"; 
height, 14"»™ ; convexity of single valve. 6.6"»™. 

This species is founded on a single specimen, a very per- 
fect internal mould of the left valve ; but one or two much 
smaller specimens, probably referable to the same species, 
were also obtained from Ei*er6. From the Devonian sand- 
stone of Erer6, Prov. of Pard, Brazil ; associated with 
Spin/era Pedroana^ etc' 

(Named after my friends, Mr. Fred. Pond, Americau 
Consul at Pari, and his brother, Mr. Thos. Pond, to whom 
I am indebted for a thousand favors. C. F. H.) 



Edmondia Sylvana, sp. nov. 

Shell small; length a little more than one and one-half times the height; 
outline apparently sub-elllptlcal. Valves moderately convex and nearly 
symmetrical, most prominent in the umbonal region. Beaks small, sub- 
central and obtuse in the moulds, incurving very little and hardly pro- 
jecting above the plane of the hinge, between which and the apices of 
the beak Is quite a space. The dorsal margin is regularly curved, and 
rounds down on each side of the beak to the anterior and posterior 
margins, of which the former seems to be the narrower, and is more 
regularly rounded than the latter; ventral margin nearly straight along 
the middle. The surface of the valves arches very strongly and quite 
regularly from the beaks to the ventral margin, while the curvature along 
the antero-posterlor diameter Is moderate and nearly regular. Length, 
Ijmm . height, lO"*™ ; convexity of single valve, 4™«. 
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Although only a single specimen of this species, which 
has been referred with some doubt to Udmondia^ has been 
obtained, and that is not a very perfect one, it has been pos- 
sible from it to make out the principal characters of the 
species quite accurately. It is readily distinguished from 
all the other species of lamellibranchs yet found at Erer6, 
by the nearly symmetrical valves and sub-central beaks. 

From the Devonian sandstone, Ei"er6, Prov. of Pard, 
Brazil, with Spirifera Pedroana^ etc. 

[Named in honor of my friend, Senhor Jos6 Gualdino da 
Silva, of Pard, to whom I am under many obligations. C. 
F. H.] 

Genus MODIOMORPHA, HaU. 

Modiomorpha Fimentana, sp. dot. 

SheH of moderate size, elongate, Bub-qaadrilateral in outline. From 
the beaks, which are placed at lens than one-fourth the length fk*om the 
front, the height increases very gradually to the posterior end of the 
hinge margin, which last equals about three-flfths the length of the shell 
and is straight ; height of shell at beak f^bout five-sixths that at end of 
hinge margin. Anterior margin straight and oblique for about one-half 
its length, forming at the beak an angle of about 185® with the dorsal 
margin. It rounds abruptly to the ventral margin, which, in its posterior 
three- fourths, is nearly straight. The posterior margin is slightly con- 
vex, and extends obliquely backward from the dorsal margin, with which 
it forms an angle equal to about that at the beaks, and curves abruptly to 
the ventral margin. Beaks very small, obtuse and not produced above 
the hinge line. The valves are quite convex, the surface rising rapidly 
flrom the ventral and anterior margins on the one side, and from the 
- dorsal and posterior margins on the other, toward a line running obliquely 
across the valves from the beaks to the lower posterior extremity. Along 
this line the valves are sometimes angular, at others they are regularly 
and strongly rounded; generally, however, they are angular near the 
beaks and become gradually rounded and flattened posteriorly. Above, 
the surface slopes to the dorsal margin very abruptly and is concave just 
behind the beaks, but the slope becomes more and more gradual toward 
the posterior extremity, and, from very slightly concave at first, it changes 
to very slightly convex posteriorly. The lower and anterior portion of 
the valves is sometimes broadly flattened. Surface marked with numer- 
ous concentric lines of growth. Length, 80°»™ ; height, 16™" j depth of 
single valve, 6™". These dimensions are of the largest specimen found ; 
most of the specimens are much smaller. 
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This form of Modiomorphaf which is quite abundant at 
£rer6, although very constant in its outline, varies consid- 
erably in its surfiiee characters, as described above. The 
specimens obtained are all moulds of the interior and ex- 
terior. Associated with Nuculites Nyssa^ Sjdrifera Pedro^ 
ana^ etc., in the Devonian sandstone of Erer^, Prov. of 
Pari, Brazil. 

Named in honor of Senhor Pimenta Buen6 of Para, to 
whom the expeditions are under obligations. 

Genus PALJSANEILO, HalL 

Fal»aneilo sulcata, sp. nov. 

Shell of moderate size, elongate, slightly gibboas, and apparently snb- 
elliptlcal in outline, with the height less than two- thirds the length. 
Dorsal margin inclining slightly downward in extending baclLward from the 
beaks. The anterior margin appears to be slightly concave, for abont one- 
third its length flrom the beaks, and forms an angle of nearly 120^ with 
the dorsal margin; in its lower two-thirds it is well and regularly 
roonded. Ventral margin nearly straight and suddenly indented toward 
the posterior extremity of the sheU, which is imperfect in all the speci- 
mens of this species yet obtained. Beaks situated at a distance trom the 
Aront, equal to a little less than half the height of the shell, quite prom- 
inent and incurved to the hinge line. The valves are most convex Just 
above and anterior to the middle, with the surface arching quite strongly 
and regularly, the curvature, however, increasing somewhat in strength, 
from the ventral margin to the beaks. A rather deep and well marked 
sinus commences in each valve on the posterior side of the beak, where 
it is very small, and extends obliquely across the valve to the ventral 
margin, near the posterior extremity of the shell. Increasing gradually in 
size at the same time, the margin being deeply Indented by it. The an- , 
terior edge of the sinus is quite abrupt and forms a slight fold on the 
surfiiee of the valve; it makes an angle of about 30® with the dorsal 
margin of the shell; the posterior edge rounds over gradually. From 
the anterior margin of the valve the surface rounds up gradually for a 
short distance, and then extends with very little curvature to the sinus. 
Surfkce of mould smooth* Length, abont 17 °™; height, 11*6 "™; depth 
of each valve, 8-5 ™™. 

This species of lamellibranch has the external characters 
of the genus PaloeaneilOf but the specimens representing it 
are not in a condition to show the character of the hinge, 
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which is crenulated in that genus. Only a few specimens 
have been obtained. 

From the Devonian sandstone of Erer6, Prov. of Pari, 
Brazil ; associated with Streptorhynchtis Agassizii^ etc. 

FalssaneiloP simplex, sp. noy. 

Shell of mediam size, elongate, quite regularly sub-elliptical In outline 
and of moderate convexity ; height about two-thirds the length. Anterior 
margin not quite as high as the posterior; both anterior and posterior 
margins regularly and quite strongly rounded, and passing gradually into 
the ventral margin, which is regularly and moderately rounded. The 
dorsal margin is nearly straight and extends directly backwards ftom the 
beak ; its length is less than one-half that of the shell. Beaks situated 
at about one- third the length of the shell f^om the anterior end, quite 
small, rather strongly incurved to the plane of the hinge, and slightly 
elevated above the hinge margin, with the apices acute. The point of 
greatest convexity of the valves is Just above the middle. The curvature 
of the surfeu^e from the ventral margin to the beaks is moderate and 
nearly regular, growing gradually stronger, however, toward the beaks. 
The curvature along the antero-posterior diameter is quite moderate and 
regular, the slopes toward the anterior and posterior margins from the 
middle being sub-equal. Toward the dorsal margin the slope is moderate 
posteriorly, but grows gradually stronger as the beaks are approached, 
Just behind which it is very abrupt. Immediately in front of the beaks 
the sarface is slightly concave. Surface markings unknown ; the surflEice 
of the Internal moulds Is quite smooth. Length, 16"«; height, 12™°; 
depth of single valve, 8 ™n. 

The above description of this form was made from a 
single, very perfect specimen, an internal mould of the 
left valve, in which, however, the characters of the hinge 
are not preserved. The generic relations of the species 
are thus rendered doubtful; but it agrees externally with 
Prof. Hall's genus Palwaneilo in which we place it pro- 
visionally. Besides the single specimen just mentioned, 
there are four or five other specimens of lamellibranchs 
from Ererd, which apparently belong to this same species. 
In them the beak is sometimes more acute, and the curva- 
ture of the surface varies slightly. In all the other char- 
acters they agree quite perfectly. This form of PdUeaneilo 
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is readily distinguished from P. sulcata, by the regular 
curvature of the surface from the anterior to the posterior 
end, and by the absence of a sinus. 

From the Devonian sandstone of £rer6, Pi'ov. of Par&, 
Brazil ; associated with Spirt/era Pedroana, etc. 



Cknut TENTACULITES, Scblotheim. 
Tentaoulites Eldredgianus, sp. dov. 

Shell small, rather long, straight, circular Id cross-section, at least V^ 
in diameter at the larger end, and tapering very gradaally to an acute 
point. Length of the most perfect specimen, a fragment, about 16°™. 
Annulations narrow, quite prominent, and angular or slightly rounded 
on the summit; the interspaces are generally about twice as wide as 
the annulations, though they vary somewhat in width, and are flattened 
or a little rounded in the bottom ; they are ornamented by fine annular 
raised lines, of which there are about four or five in each interspace, 
near the larger end of the specimen. The annulations decrease in size, 
but become more numerous toward the apex. There are about 5 to 7 
in the space of S*^ near the large end. 

The specimens of this species, so far obtained, are from 
the sandstone, in which they exist as moulds of the exterior 
surface, generally filled up with clay or sandy material. 
The moulds usually preserve the impression of the annu- 
lations very sharply; the annular raised lines, however, 
are seldom preserved. The casts formed by the filling up 
of the moulds are never exact copies, but in them the an- 
nulations are almost always low and rounded. The full 
length is not preserved in any of the specimens obtained, 
but it was probably not much greater than 16"*^. Although 
the distance between the annulations varies, the variation 
is never very great, and is generally regular through the 
same specimen, the interspaces becoming gradually narrower 
toward the apex. 

From the sandstone, of the Devonian age, Ercr^, Prov. 
of Pari, Brazil ; associated with Spin/era Pedroanaf etc. 
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Dedicated to Mr, Rolfe Eldredge» one of Prof. Hartt's 
companions at Erer^, on his expedition of 1870. 

Among the more obscure remains obtained from the De- 
vonian sandstone beds at Erer^, and which it is impossible 
from their imperfect condition to properly identify, are frag- 
ments of crinoidal columns, the valves of a form which 
appears to be related to Beyrichia^ M'Coy, fragments of 
wood, etc. They are all, however, in such a poor state of 
preservation, that it would be unwise to attempt anything 
beyond a mere notice of their appearance. The crinoidal 
remains occur as impressions of the detached disks of the 
columns, which are small and thin, and it is seldom that more 
than two or three of the disks are found together. The 
central canal is generally replaced by sandy material, but 
none of the surface markings are retained. Diameter of 
disks, about 2-5 to 3"" ; thickness of each, about -5"^. The 
test of Beyrichia (?) is small, sub-ovate in outline, with a 
slight depression near one end. The surface, though imper- 
fect in all the specimens obtained, seems to have been granu- 
lose. Diameter of a medium specimen, 2"^. The remains 
that have been referred to with doubt as plants have no 
definite or describable shapes and are probably fucoidaU 
Many of the other fragments obtained will undoubtedly be 
explained with the aid of new collections from the same 
locality. 
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XIV. — Note on a name in Entomology proposed by the hie 
Coleman Tovmsend Robinson. 

Bt AUG. B. GROTE, A. H. 
Bead AprU 19, 1875. 

It was my good fortune to have known somewhat intimately 
the late Mr. Coleman T. Robinson, latterly of New York 
city, who contributed to the Annals of the Lyceum of Nat- 
ural History (vol. IX) two short papers on North American 
Moths, and previously, in conjunction with myself, a longer 
communication, in the Eighth Volume of the Annals, on the 
same subject. I was personally associated with Mr. Robin- 
son^from 1864 to 1868, and met him again for a few days 
in 1870. This was the last time that I had the pleasure 
before his premature death in. 1872.* 

Although Mr. Robinson had pursued his studies in Nat- 
ural History somewhat fitfully, I know that he has performed 
some good work on the smaller moths, and especially on the 
Tortricidce. The first part of his projected Revision of the 
North American species of that difficult group appeared in 
the Transactions of the American Entomological Society, 
Vol. n, 1869, and I have been anxious to discover his un- 
finished manuscripts for the second part, which I know were 
in existence. His and my own joint collections passed into 
the Central Park Museum after Mr. Robinson's death. At 
this moment I can only find a brief record of his study of 
the following species, belonging to the Pyralides. 

Siparooerat nobilis, RoblnsoD. 

$; The type of this new genus and species Is in the Central Park 
Maseum. It is alUed in size to Fabatana oviplagalis, as weU as in oma- 

* A list of the scientific papers published by my late esteemed fHend, ondei his sole 
signature, was given by me in the fourth Toluine of the Canadian Entomologist, pp. 
10&-111, Juno, 1872. 

fThis seems to have been the original writing of the generic term; in the collection 
at the Central Park the name is written " Callocera." 
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mentation. The genos la characterized by a large hollow expansion on 
the fore wings opening outwardly at basal third. This extraordinary 
feature is not shared by the Brazilian AmUyura coru9ca Led., apparently 
its nearest ally. The basal and terminal fields of the primaries are rich 
porply brown, separated by paler median lines as in eorusca. The me- 
dian space is paler. The abdomen is tofted at the anos. The hind wings 
are dark, with paler indications of transverse lines on internal margin. 
•The specimen is from New York. 

I have searched the few papers left by Mr. C. T. Robinson 
which have come** into my possession, without finding a de- 
tailed description of this species. Mr. Robinson's MSS. 
which I have yet seen consist almost entirely of enlarged 
drawings of the venation of small species of moths with brief 
notes. In 1870 Mr. Robinsqn exhibited to me prepared 
specimens and a drawing of the abdominal appendage of the 
male Leucarctia acrcea^ recently described by Mr, H. K, 
Morrison, in the pages of "Psyche.** It had been acci- 
dentally observed by him during its voluntary extrusion. 
He had prepared a paper on the subject which I yet hope 
to discover. 



XV. — Some Observations on the Birds of Bitchie County ^ 
West Virginia. 

Bt WILLIAM BRJSWSTEB. 
Bead March S9, 187S. 

In preparing the following paper, I have adopted the 
systematic arrangement of a faunal list, more for the sake 
of convenience than with any idea that it is deserving to 
take rank as such, for the time spent in the locality was by 
far too brief, for the acquirement of a very perfect knowl- 
edge of its avian inhabitants. However, the results, em- 
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bracing as they do the joint labors of Messrs. R. Deane and 
Ernest Ingersoll, in addition to those of the author, be- 
tween the dates of April 25th and May 9, 1874, must, I 
think, give a large proportion of the birds which occur at 
that season, and as many little known species were found in 
abundance and under very favorable conditions for observa- . 
tion, I have been induced to present a few notes on their 
habits, etc., trusting that they may prove acceptable contri- 
butions to science. The locality explored "Was the neighbor- 
hood of the little village of Petroleum, a rude hamlet of 
some hundred inhabitants, situated on Goose creek, a tribu- 
tary of the Huse River. The characteristics of the country 
are essentially like those of all the region lying in that lati- 
tude, within the foot hills of the great AUeghanian range of 
mountains ; wild rugged valleys walled in by steep ridges, 
of a nearly uniform elevation of perhaps 500 feet, which, 
in their turn, are here and there cleft by rocky ravines, 
the beds of the mountain torrents. 

With the exception of the creek bottoms, where are a 
few imperfectly cultivated clearings, the whole face of the 
country is covered with a dense and apparently for the most 
part primeval forest, abounding in deer, bears and other 
large ganie. Consequent upon the small extent of open 
cultivated country, is the scarcity, and in some cases total 
absence of many species of birds, which might otherwise 
be confidently expected to occur here, although a careful 
examination at other seasons would undoubtedly increase 
largely the present list. In this connection, a comparison 
with Mr. Scott's ** Partial list of the summer birds of £ji- 
nawha County" (Proc. Boston Soc. Nat. Hist., Vol. 15, p. 
219) would prove interesting, for as the locality which he 
investigated lies but little more than fifty miles to the south, 
and possesses the same general features, his catalogue may 
be relied upon to furnish the data of several summer species 
not detected at the time of our visit in the region about to 
be considered. 
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Several interesting notes made by Mr. IngersoU, during 
a previous visit in Sept., 1873, have been generously placed 
at my disposal by that gentleman, and I would also express 
my thanks to my friends Messrs. Ruthven Deane and H. A. 
Pardie, to the former of whom 1 am indebted for many 
valuable field notes, and to the latter for much kind assist- 
ance iu the preparation of the present paper. It may be 
well for me to state that all differences in voice or habits, 
which I shall describe, are such as compared with the 
normal voice or habits of the same bird in the New England 
States. I shall also, for the sake of uniformity, use the 
terms song and note in their restricted sense, that is, song, 
as descriptive of the vocal performances of the male during 
the breeding season ; notes, the calls of recognition, alarm, 
pleasure, etc., which are used indifferently by both sexes at 
all seasons. At the same time I am fully aware that some 
few exceptions may be found which will mar the uniformity 
of this system, as in the case of the cardinal grosbeak, both 
sexes of which sing equally well. In classification and no- 
menclature I have followed Dr. Coues' Key to North Ameri- 
can Birds. 



Family TURDID-aS. The Thrashes. 

1. Turdua mustelinua Gm. Excessively abundant, and one of the most 
characteristic birds of these woods, affecting alike the hillsides and 
tangled thickets of the ravines. 

By May 1st all had arrived and were paired for the season. In the early 
morning and evening twilight, as many as six or eight males might tre^ 
qnently be heard singing at once. Their song, as compared with that of 
the Massachusetts bird, was hardly recognizable, being less loud, much 
abbreviated, and lacking all that variety and depth of intonation that 
makes our bird so preeminent among its companion songsters. They 
were also less shy than I have been accustomed to find them. 

2. Turdua migratoriua L. Rather common but restricted to the belt 
of cultivated country in the valley. On the SOth of April three nests were 
found, all containing eggs but slightly incubated. 

3. Turdua fuaceacena Steph. Apparently rare, a single pair noted by 
Mr. Deane, May 2d. 

4. J%trdua Swainaonii Cab. Arrived May 6tb and for three or four 
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days were quite numerous. Found them in small companies in the deep- 
est recesses of the woods, where they flitted on ahead in their characteris- 
tically silent and phantom-like way. All the specimens taken were quite 
typical. 

5. Turdus Pallasii Cab. Frequent in the elerated woods during the 
latter part of April and flrst three or four days of May, when they all dis- 
appeared. 

6. Mimus Carolinensis (L.) Or. Very common. Found everywhere 
in the open country, but especially in the briery thickets along the margin 
of the creeks. The only peculiarity of song noticed was the occasional 
interpolation of notes foreign to the ear of a New England collector, but 
common enough here ; such as the call of the tufted titmouse, the chirrup 
of the Carolina wren, and the sharp tckip of the red bird. 

7. Harporhynehus rt^ftia (L.) Cab. Not common. A few were seen 
daily up to about the 1st of. May, when they all disappeared. 

Family SAXICOLIDJE. The Saxicolas. 

6. Sialia sialis (L.) Haldeman. Not abundant, but very generally 
distributed, breeding in the dead stubs along the wood edges and creek 
bottoms. 

Family SYLVIIDiE. The Sylvias. 

9. Hegulua calendula (L.) Licht. More abundant than I have ever 
seen them elsewhere. Found ft'equently in companies of a dozen or more. 
Associated as they often were, with many of the rarer warblers, they 
proved a great nuisance, for although the characteristic and almost con- 
stant tremulous motion of the wings, together with the small size, never 
failed to identify the little bunch of animated feathers upon a good view, 
yet when dtmly seen among the thick branches, they frequently fell un- 
wished-for victims, in place of some more desirable bird that we had been 
pursuing. None of the males were heard to sing, and by May 9th all had 
disappeared. 

10. FolioptUa casrulea (L.) Scl. Common from the time of our arrival, 
and very generally distributed throughout the woods, although showing 
a rather decided preference for the heavy timber, where they kept high up 
in the trees. When seen one hundred feet or more above the earth they 
remind one more of insects than birds, so active and so very tnAl and 
slender do they seem. In motions they bear perhaps a greater resem- 
blance to the redstart (Sttophaga ruticUla) than to any other bird, like 
him launching out frequently after insects and alighting with spread tail 
and drooping wings, but they have withal an impertinent, quizzical air, 
savoring strongly of cat bird ways ; the song is indeed quite that of the 
latter bird, but in miniature (if I may apply such an expression to sound) 
a quaint mocking little strain, continued half a minute or more at a time 
and ftiU of mewings and harsh chatters, with an occasional ftill round 
note, but altogether so feeble as scarcely to be audible at twenty yards* 



Digitized by 



Google 



On the Birds of RUohie Gourdy. 133 

distance. The note used by both sexes is a harsh but rather ftdnt lisp. 
A nest, upon which the parent birds were still at work, was discovered by 
Mr. IngersoU, May 10th, on a horizontal oak branch flHiy feet above the 
ground. 

Family PAHIDiE. The Titmice. 

11. Lophophants bicolor (L.) Pr. A very common bird here, seeming 
to prefer high oak woodlands, though we also sometimes found them In 
the scrub or second growth. By April 25 they were commencing to lay, 
as we dissected several females which contained eggs nearly ready for 
the shell ; no nests were, however, found. In habits and general appear- 
ance they strongly suggest the jays, the only Paridlne attributes being 
some of the notes, and the flight, which is undulating, heavy and accom- 
panied by a loud rustling sound. 

They spend much of their time on the ground, hopping about slowly 
among the leaves until a nut or acorn is discovered, when it is taken up 
to some low branch and then hammered vigorously with the bill until 
broken open. 

The crest is nearly always erect and looks much longer than It actually 
is. They are at all times very tame and unsuspicious. 

The song of the male is sure to be one of the first sounds that one 
hears upon entering the woods, for it is very loud, and repeated almost 
incessantly. It is a rolling whistle uttered six or seven times In succes- 
sion ; something like quee dle-t-or, quee dle-t-ory etc. Other notes used by 
both sexes are a faint lisping chirp, a chee de de (almost undistlnguishable 
flrom that of Parua Carolinensis) and a tse-tsip, which latter Ls, however, 
but seldom heard. 

12. Farus Carolinensis And. Common and generally distributed. In 
habits and appearance it much resembles P. atricapillusj though Its smaller 
size is at once noticeable. The notes are, however, all quite dliferent. 
The song of the male Is quite a pretty one and consists of four measures, 
whistled rather slowly, audible at a considerable distance ; the first syl- 
lable is rather high, the second several octaves higher, the third and 
fourth lower than the first. Altogether, It bears quite a jesemblance to 
the song of Dendroica tjirens, though lacking its peculiar, albeit rather 
pleasing, harshness. The chirp used by both sexes Is very faint and par- 
takes somewhat of a Frlngilllne character. They have also a scolding 
chee de de somewhat similar to that of our Northern species, but much 
feebler. Females of this species were dissected, which contained eggs 
nearly ready to be laid, as early as April 25. 



Family SITTIDiB. The Nuthatches. 

18. Sitta Carolinensis Gm. Found sparingly In the woods. Its hank 
sounded a trifle harsher and less loud than at the north. A nest discov- 
ered May 9th, in a natural cavity near the top of a tall beech, most have 
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contained yonng, as the parent birds passed in at Areqnent intervals wiUi 
food in their biils. 

Family TROGLODYTID^. The Wrens. 

14. Thryothorus Ludovicinnus (Gm.) Bp. Rather common. Most par- 
tial to the thickets along fences, brush piles on the edges of the woods, 
and dark rocky ravines. Found them very unsuspicious and easy of cap- 
ture, even when in the most tangled thicket. If shot at and missed they 
seemed at once to become very angry, hopping nimbly from twig to twig 
with tall erect and uttering almost incessantly a shrill chirr ree, chirr r, 
chir r r, chirr rec, and occasionally a harsh chatter precisely like that of 
T» cedfm, which bird, indeed, they closely resemble in every look and 
action. The song of the male Is a beautlAilly clear and pure one, but it 
is so always and invariably the same that one soon tires of it. ^ Heard In 
some deep, silent glen or ravine its loudness is positively startling, the 
rocks taking up and flinging back the sound till the air is fairly filled with 
the ringing melody. By May 1st several broods of young were seen fblly 
fledged and on wing, and the females were laying again. 

16. Troglodytes oedon V. Two •specimens only taken : the first a male, 
ApiM dOth; the second a female; both in deep woods, and silent. 

Family SYLVICOLID^. The American Warblers. 

16. Mniotilla varia (L.) V. Perhaps the most abundant of the family 
here, being found everywhere throughout the woods. 

17. Parula Americana (L.) Bp. Frequent ft-ora the time of our arri- 
val, but less abundant than the preceding. As their numbers showed no 
sensible diminution with the advance of the season, they probably breed 
here. 

18. Helmitherua vermivoru8 (Gm.) Bp. First specimen taken April 
SOth. Soon became common. Most partial to the retired thickets in the 
woods along water courses, and seldom or never found in the high open 
groves. They keep much on the ground, where they loalk about rather 
slowly, searching for their food among the dried leaves. In general ap- 
pearance they are quite unique, and I rarely failed to identify one with an 
Instant's glance, so very peculiar are all their attitudes and motions. 
The tail is habitually carried at an elevation considerably above the line 
of the back, which gives them quite a smart, Jaunty air, and If the dorsal 
aspect be exposed, in a clear light, the peculiar marking of the crown Is 
quite conspicuous. Seen as they usually are, however, dimly flitting 
ahead through the gloom and shadow of the thickets, the Impression re- 
ceived la that of a dark little bird which vanishes unaccountably before 
your very eyes, leaving you quite uncertain where to look for it next; 
indeed, I hardly know a more dIflScult bird to procure, for the slightest 
noise sends it darting off through the woods at once. Occasionally you 
will come upon one winding around the trunk of some small tree exactly 
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ia the manner of MnioHlta varia^ moving ont along the branches with 
nimble motion, peering alternately nnder the bark on either side, and anon 
returning to the main stem, perhaps in the next Instant to hop back to 
the ground again. On snch occasions they rarely ascend to the height of 
more than eight or ten feet. The males are very qnarrelsome, chasing 
one another through the woods with loud, sharp chirpings, careering 
with almost inconceivable velocity up among the tops of the highest 
oaks, or darting among the thickets with interminable doublings until 
the pursuer, growing tired of the chase, alights on some low twig or old 
mossy log, and in token of his victory, utters a warble so feeble that you 
mast be very near to catch it at all, a sound like that produced by strik- 
ing two pebbles very quickly and gently together, or the song of Spizella 
aocialis heard at a distance, and altogether a very indifferent performance. 

19. ffelmirUhophaga ritficapilla (Wils.) Bd. One or two specimens 
seen every day, but by no means common. For the most part silent, 
though I heard the song of the male on a fbw occasions. 

20. Dendroica oestiva (Gm.) Bd. Restricted entirely to the belt of 
willows, etc., along the margin of the creek, where it was not uncommon. 
First specimen noted April 29th. 

21. Dendroica virena (Gm.) Bd. A general arrival May 2d, when the 
males were in full song; comparatively speaking however, they were not 
common. Found them mostly among the taller oak and beech growths. 

22. Dendroica cceruleacena qL.) Bd. Less common than the preced- 
ing, not more than half a dozen specimens being noted. The first (a fe- 
male) was shot May 5th. Apparently most partial to the thickly wooded 
ravines. 

23. Dendroica caeriilea (Wils.) Bd. Decidedly the most abundant of 
the genus here. The first specimen taken May 5th. They Inhabit exclus- 
ively the tops of the highest forest trees, in this respect showing an 
affinity with D. Blackburnice. In actions they most resemble D. Pensyl' 
vanica, carrying the tall rather high and having the same '* sn)art bantam- 
like appearance." Were it not for these prominent characteristics, they 
would be very difficult to distingui8h, in the tree tops, from Parula Amerir 
canay the songs are so precisely alike. That of the latter bird has how- 
ever at least two regular variations ; in one, beginning low down, he rolls 
his guttural little trill quickly and evenly up the scale, ending apparently, 
only when he can get no higher; in the other, the commencement of this 
trill is broken or divided into syllables, like ^ee, zee, zee, ze-ee-ee-eep. 
This latter variation Is the one used by D. ccerulea and I could detect little 
or no difference in the songs of dozens of individuals. At best, it is a 
modest little strain, and far firom deserving the encomium bestowed upon 
it by Audubon, who describes it as "extremely sweet and mellow;" de- 
cidedly it is neither of these, and he must have confounded with it some 
other species. In addition to the song, they utter the almost universal 
Dendroicine lisp, and also, the characteristic tchep of D. coronata, which 
I had previously supposed entirely peculiar to that bird. 
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24. Dendroica coronata (L.) Or. Not very nameroos, bat saw more 
or less of them every day up to the date of our departure. Associated 
with the other warblers, in the woods. 

25. Dendroica Blackbumi<K (Gm.) Bd. First specimen May 1st, after- 
wards quite abundant, ft^uenting the tops of the highest forest trees io 
company with Z>. cceralea and Panda Americana, The males were in Aill 
song. 

26. Dendroica caiianea (Wils.) Bd. Two specimens observed and 
one taken, by Mr. Ingersoll, May 14th. 

27. Dendroica fnaculo$a (Qm.) Bd. A male was seen by Mr. Inger- 
soll, May 14th. 

28. Dendroica pintu (Wils.) Bd. On the 7th of May I shot a pair in a 
high oak grove. They were evidently mated, the male warbling at inter- 
vals his simple strain, and the female following him closely through the 
branches. No other individuals were observed during our stay. The 
almost entire absence of coniferous trees, would perhaps explain the 
scarcity here of this and other pine loving species. 

29. Seiurus aurocapiUu$ (L.) Sw. These woods being well suited to 
their habits, they were abundant everywhere, and as usual a great nuis- 
ance, their songs continually repeated Arom all sides, frequently drowning 
every other sound. Arrived April 29th. 

80. Seiurus Noveboraceneis (Gm.) Nutt. Common during our stay. 
Found exclusively along the margin of Goose creek, where. In the early 
morning, I several times heard the beautiful song of the male. Three 
specimens taken vary quite appreciably from all of a large series collected 
in Massachusetts, Maine and New Hampshire. The superciliary line is, in 
each, dirty white, with a yellowish tinge where it intersects the eye, while 
in the northern specimens it is at its lightest, decidedly yellowish, Inten- 
sifying at the anterior end to a brownish orange. The smallest bill 
among the West Virginia examples also shows an excess in length of *08 
over that of any of the northern birds, and the largest fblly *05. As Mr. 
Scott, in his ** Partial list of Kanawha County," mentions an individual of 
this species taken there in August, it may very possibly breed here. 

81. Seiurue Ludovicianue (V.) Bp. Not common, only seven speci- 
mens were secured in all. 

While the Northern water thrush was confined to the muddy banks of 
the creek— and I will remark enpassantt that I never saw one other than 
in a muddy locality— this species seemed to delight in the pebbly streams 
of the hills ; Just such streams as in the New England mounuins would be 
called good trout brooks, overshadowed by mighty forest trees, frequently 
choked up by follen logs, and abounding in beautlAil cascades, still, deep 
pools, and wild rocky ravines. 

In the deepest, darkest retreats you were most likely to find him and 
here on several occasions I was fortunate enough to hear his song. It is 
somewhat like that of S, Noveboracensie, being quite as loud, almost as 
rapid, and commencing in nearly the same way but lacking the beautiful 
crescendo termination, and altogether, a less fine performance. 
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Kepresented by words It would be nearly as follows : pseur, pseur, per 
9^ ser. 

This Is nsnally uttered several times In succession from some shelving 
rock, or fellen log overhanging the stream, the bird in the Intervals be- 
tween each repetition tilting his body Incessantly, and looking nervously 
about as if he didn't half like your presence and had a good mind to be off, 
and this expression In the majority of cases soon finds vent In action, for 
he is a very shy little fellow the moment he begins to suspect that he is 
wanted to grace your cabinet. Come upon him suddenly however, as he 
is running nimbly along the margin of some quiet pool or rippling eddy, 
and at times he will seem to pay little regard to your presence and you 
may have a fine chance to observe his motions and sandplper-llke ways, 
as he wades knee deep Into the water, or splashes through It in hot pur- 
suit of some aquatic Insect. 

I could distinguish not the slightest difference in general appearance 
and actions at such times, between him and his Northern analogue, and 
the sharp chirp of alarm is precisely the same. The larger size and gen- 
eral lighter color of the under parts will, however, usually serve to dis- 
tinguish the Southern bird If you get a good view of him. The first speci- 
men was taken April 29th. 

32. Oporonis formosus (Wils.) Bd. First specimen May 4th. Soon 
became rather common frequenting nearly the same localities as Helmi- 
therus vermivorus. Almost exclusively terrestrial in habits It reminded 
me much of 0. agilifiy though It was not so shy. You would find it most 
frequently in the vicinity of brush piles, fallen logs, etc., but if suddenly 
startled, instead of seeking refUge In them. It usually flew up to some low 
limb where It sat silent and thrusli-llke, awaiting ftirther developments. 
On the ground It walked In somewhat the manner of Seiunis aurocapillua, 
though not quite so nimbly. The song of the male, usually delivered 
fi'om some low limb or old stump, is a most beautiful one and very loud, 
but almost Impossible of description. It most resembles that of Geo- 
ihlypis Philadelphia with the first two notes omitted, is extremely rich and 
fbll, and altogether one of the best Sylvlcolldlne performances with which 
I am acquainted. 

The only other note that I heard was a chuck so extremely like that of 
the ground squirrel ( Tamic^ striatus) that I often found it very difilcult to 
separate them. 

83. Gcothlypis trichas (L.) Cab. Rare. Only three specimens were 
observed. 

34. Icteria virens (L.) Bd. Not very common and found only In cer- 
tain localities, usually thickets of blackberry bushes and bull briers In 
retired portions of the woods. Arrived May 1st, and for a few days were 
silent, but soon became very noisy, especially when their retreats were 
invaded. Their notes are so varied as almost to defy description. 

What I took to be the song of the male was a series of about eight very 
loud bell-like whistles, commencing quickly, and becoming slower and 
May, 1875. 10 Ann. Lyc. Nat. Hist., Vol. xi. 
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more emphatic toward the end, then after an interval of a few seconds 
would follow a scolding chatter, to be immediately succeeded by a single 
very clear note, then the series of whistles again, but all these notes were 
varied to an almost infinite extent. All this time the bird would be dodg- 
ing through the bushes ahead, keeping always in the thickest places, and 
perhaps after a moment of silence would suddenly strike up directly be- 
hind you. In this way I have frequently pursued one for fifteen or twenty 
minutes without so much as getting a glimpse at him. 

Several times when I came upon him suddenly however, he would put 
on a very innocent and injured air and vociferate his notes directly at me 
as if to dispel any possible suHpicion on my part that he had been running, 
or, to speak more literally, flying away. 

When alive they look much smaller than they really are, and in general 
markings, but especially those about the head, bear a resemblance to 
Oporomis formo$u$; their peculiar actions however, readily serve to dis- 
tinguish them. 

The tail is usually carried rather high and frequently flirted In an odd 
independent sort of way. I did oot witness their performance so often 
described of singing on wing with dangling legs, etc. 

85. MyiodiocUa mUrcUt^ (Qm.) Aud. Very common. First specimen 
taken May 1st. Found generally throughout the woods, usually on the 
hillsides, where they sought their food low down among the undergrowth. 
As the day advanced the males would frequently ascend to the tops of the 
forest trees, and sing many times In succession sitting perfectly motion* 
less in one place, then with expanded wings and tall would sail to the next 
tree aud sing again. The chirp of alarm Is a sharp chuck not unlike that 
of M. Canadensis; the song more resembles that of Dtndroica maculosa^ 
being short, clear and quite loud, with a decided emphasis on the last 
syllable 1 like whee^ whee, see sir. 

When among the low thickets they are restless and shy, keeping a con- 
siderable distance ahead however fast you may walk, and were It not for 
the loud song they would be most dlfilcult to procure. At such times 
they have a habit, observable In others of the genus, of flirting up six or 
eight feet after an Insect and dropping almost perpendicularly again with 
closed wings. 

I rarely observed one on the ground. Although during the last week 
of our stay the males were abundant and numbers shot, only one female 
was seen. 

36. Setophaga ruticiUa (L.) In. Arrived April 29 and soon became 
common. Found both In the woods and along the banks of the creek. 



Family TANAGRIDJS. The TanagerM. 

37. Pyranga rubra (L.) V. Quite common. Arrived May 1st. Found 
generally throughout the woods. 
88. Pyranga (Bstiva (L.) V. A male In fine plumage shot May 6th, 
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was the only specimen noted. It closely resembled the preceding spedes 
in all its motions, occasionally launching out after an insect, and was 
silent and very shy. The uniformity of its coloring, together with its 
large size, served, however, to identify it at a glance. 



FamUy HIRUNDINIDiB. The SwaUows. 

89. Hirundo horreorum Barton. Abnndant eveiywhere in the clear- 
ings. 

40. Tachyeineta bicolor (V.) Cs. Rare. A single specimen observed 
April 29tb, by Mr. Ingersoll, in a flock of Progne purpurea aroand a mar- 
tin box. 

41. Petrochelidon lunifrons (Say.) Cab. Abundant, arriving May 3rd. 
Nested under the low eaves of a log hut in the village. 

42. Stelgidopttryx serripennis (And.) Bd. Arrived May 1st, and sev- 
eral colonies of six or eight individuals each were soon established in the 
rocky "cuts" along the line of the railroad. Here they were evidently 
preparing to build, as each pair had already selected some little projec- 
tion of the rocky cliiT, where they would sit together for many minutes at 
a time. Another small company also haunted the vicinage of a bridge 
over the creek, and had probably selected the stone abutments for a nest- 
ing place, as they frequently passed in and out underneath. 

This bird Is readily distinguishable on wing from C. riparia, by its 
greater size and slower flight; indeed, in this latter attribute it much 
more closely reseml)les T. bicolor, like it sailing much of the time, and 
proceeding in a very leisurely manner; its note is, however, more nearly 
that of the former species, but rather louder and harsher. Like the 
other members of the family they were very fond of lighting along the 
telegraph wires to rest and plume themselves. 

43. Progne purpurea (L.) Bole. Common, breeding In the martin 
boxes put up for their occupancy. No Instances of the aboriginal habit 
of nesting in hollow trees came under our observation. 

Family AMPELID^. 

44. Ampelis cedrorum (V.) Bd. Not common. A few specimens 
were noted by Mr. Ingersoll in September, 1873. 

Family VIREONID^. Vireos, or Oreenlets. 

45. Vireo oHvaceus (L.) V. Rather common in the woods. Arrived 
May 1st. 

46. Vireo gilvus (V.) Bp. Not very common and apparently re- 
stricted to the belt of willows, etc., along the creek. Arrived May 1st. 

47. Vireo flavifrons V. Decidedly the most abundant of the family 
here, being found everywhere throughout the woods. 
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48. Vireo solitarius (Wils.) V. Rather uncommon. May possibly 
breed, as we saw tbem up to the date of our departure. 

49. Vireo Noveboracensis (Gm.) Bp. Several individuals were pro- 
cured by Mr. IngersoU in September, 1873. Singularly enough it was 
not detected by any of our party, this spring. 



FamUy FBINQILLID^. Finches, etc. 

60. Carpedacus pnrpnreus (Gm.) Gr. Rare. A single male seen by 
Mr. IngersoU, April 29. 

61. ChrysomitrU tristis (L.) Bp. Common. On the 8th of May took 
a male in full summer plumage, which is I think rather earlier than the 
change Is usually perfected at the north. 

62. Melospiza palmtris (Wils.) Bd. Not common. A few individuals 
were observed in the thickets along the creek. 

63. Melospiza melodia (Wils.) Bd. Common. Specimens taken aver- 
age a little smaller than Massachusetts examples, and are very much 
darker, the entire under parts being a strong ashy color, instead of white. 
Although this peculiarity seemed constant in all the Individuals observed, 
I suspect that it is due at least in part, to the stain received fh>m the 
charred and blackened logs in the burnt clearings. 

Several other birds, especially the woodpeckers and nuthatches were 
unmistakably disfigured in this way, and I took a Thryothorus Lvdovicia- 
nu8 that was almost entirely black, with the markings but faintly discern- 
ible beneath. 

64. Junco hyemalis (L.) Scl. Three or foor specimens were observed 
during the last days of April. 

65. Spizella aocialis (Wils.) Bp. Very common. Found everywhere, 
penetrating even quite deep into the woods. 

66. Spizella pusilla (Wils.) Bp. Not uncommon on ihe clearings on 
the hiUsides. 

67. Zonotrichia albicollis (Gm.) Bp. Extremely abundant during our 
entire stay. In flocks, and evidently migrating. The males frequently 
sang, but not so finely as when on their breeding grounds at the north. 

68. Zonotrichia leucophrya (Forst.) Sw. A single specimen was ob- 
served by Mr. IngersoU, May 10th. 

69. Ooniaphea ludoviciana (L.) Bowdltch. Arrived May 1st, after 
which date a few individuals were observed daily. Frequented the 
woods. . 

60. Cyanospiza qfanea (L.) Bd. Not uncommon. Arrived May 8th. 

61. Cardinalis Virginianus (Brisson.) Bp. Very abundant. Their 
most characteristic haunts seemed the thickets along fences and on the 
edges of the woods and the more open ravines. The males usually sang 
from some tree top overlooking their bushy retreat, which they were 
always ready to dive into upon any alarm. The ordinary position of the 
bird is a very erect one, with the tall lowered and the crest nearly always 
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raised. The flight is jerking and labored, and thej rarely proceed far at a 
time on wing. The ordinary note of alarm and recognition, Is a sharp 
tchip, kept ap almost incessantly. The song, though loud, clear and ftill, 
strikes one as too bold and lacking of sentiment. The bird is nearly 
always in fhll view at the time, and seems to vaunt his powers to the 
utmost, and his performance, though pleasing at first, soon becomes tire- 
some, although varied to an almost infinite extent ; it has two principal 
changes, of which some idea may be given by words, as follows : quoU ; 
queo, queo, qu^eo, quoit; or whittu ; tohittu ; whUtu ; tu^ tu^ £u, tu^ tu. Occa- 
sionally he begins in a low undertone, then gradually raises his strain to its 
Aill volume, producing thereby quite a beautlAil effect. The female sings 
nearly as much as the male and quite as well, going through all his vari- 
ations. Though not so shy as I have found them in the vicinity of Wash- 
ington, D. C, they were not at all easy to procure here. A whistled 
imitation of the song, would, however, usually bring up the male in ftiU 
response, and I procured many in that way. Although we saw the females 
building as early as the 1st of May, no nests were discovered. 

62. Pipilo erythropthalmua (L.) V. Very abundant everywhere but 
especially so in the scrub on the hillsides. The song of the male was not 
unlike that of the Massachusetts bird, but the ordinary note, a harsh gut- 
tural ton geeshy was very different. A comparison with Northern examples 
reveals a slightly darker shade in the brown of the throat of the Virginia 
female. 

Family ICTEBlJyM. American Starlings. 

63. Dolichonyx oryzivorva (L.) 8w. A few individuals of this species 
were seen May 14th, by Mr. Ingersoll, In the grassy meadows along the 
creek. 

64. Molothrus pecoris (6m.) Sw. Abundant from the time of our 
arrival and generally distributed. Although all its habits were quite 
familiar, some of its notes differed very much from any that I have heard 
at the north. One In particular a hissing s-z-zeep was quite unique, though 
apparently universal here. 

06. Agelceus phceniceits (L.) V. Common but restricted to the belt of 
swampy land along the creek. Notes very different from those of our 
Massachusetts bird and as a rule decidedly harsher. 

66. Stumella magna (L.) Sw. Apparently not common, owing prob- 
ably to the almost total absence of Its foyorlte meadow land in this sec- 
tion. 

67. Icterus spurius (L.) Bp. Arrived May 8th and on the succeeding 
day seyeral individuals were observed in the trees along the banks of the 
creek. On the evening of our departure I heard a male in full song at 
Laurel Junction, a station some two miles from Petroleum, where we were 
awaiting the arrival of the eastward bound express train. The slanting 
rays of the setting sun streaming through the gaps in the Western divide, 
in places tinged the floating mists with a beautiftil rosy hue, In others 
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where the beams fell more directly, threw so strong a light that the small- 
est iiisect floating in the still clear air was discernible at hundreds of 
pacesi and as the choms of bird voices swelled to the utmost, we heard 
many of oar newly acquired feathered friends to the best possible ad- 
Tantage. The cardinals as usual were most prominent and their bold 
ringing notes quite drowned the efforts of some of the more modest per- 
formers though the lofty reverie of the wood thrush stole up occasionally 
from the valley below, and the bell like calls of the chat came almost in- 
cessantly firom the thickets on the opposite mountain side. Above all, 
however, rose at intervals a clear load warble resembling the spring song 
of Passerella Uiaca, but possessing withal a wild abandon, that to my ear 
rendered it even more beautiHil. Suspecting the author we approached 
the spot and soon caught a glimpse of his fine chestnut and black plum- 
age among the branches of a tall sycamore. After singing for some time 
longer he dove down into a low thicket where we had a good chance to 
observe his motions. His relatively longer tail and more slender shape 
gave him quite a different aspect from his cousin the Baltimore, though 
his ways were very similar. 

When closely approached he glanced at us suspiciously, Jerking bis tail 
and uttering a note closely resembling that usually given by Agelcevs phcs- 
niceus when on wing. Mr. IngersoU informs me that their numbers did 
not materially increase after our departure, and the species must be con- 
sidered rather a rare one in this section. 

68. Icterus Baltimore (L.) Daudin. Arrived April 29th and soon be- 
came common. Noticed many old nests in the cottonwoods along the 
creek. The song differed slightly Arom that of Northern individuals. 

69. Qttiscalua purpurea (Bartr.) Licht., var. ceneus Ridg. Common, 
nesting in small colonies in the boles of the decayed Cottonwood trees. 
All the specimens taken were quite typical of this variety. 



Family CORVID^. Crows, Jays, etc. 

70. Corvus Americanus Aud. Quite common everywhere. 

71. Cyanurtis cristatus (L.) Sw. Common everywhere In the woods. 
A nest found by Mr. Deane contained four fresh eggs. 



Family TYRANNIDJE. Flycatchers. 

72. Tyrannus Carolinenaia (L.) Bd. Arrived April 28th and soon 
became rather common. Frequented for the most part, the belt of timber 
along the creek. 

78. Myiarchus crinitus (L.) Cab. Abundant, affecting alike the open 
oak woods and the heavy undergrowth of the ravines. Their ordinary 
note is a single whistle, extremely loud, and possessed of something of a 
weird character, making it peculiarly noticeable in the gloomy depths of 
the forest where it is usually heard. In addition to this they utter a loud 
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and rather harsh rattle. Their habitual attitude Is an erect one, and they 
haye a peculiar habit of sailing from tree to tree with spread wings and 
tail, somewhat in the manner of Periaoreua Canadensis, 

74. Sayomis fttscus (Gm.) Bd. Extremely common. A few were 
breeding under the railroad bridges along the creek, but by far the greater 
number clung to their aboriginal proclivities, and nested in the roclcy ra- 
vines of the mountain brooi^s. 

A nest found by Mr. Ingersoll, April 26th, contained six eggs, every one 
of which was spotted, and some of them as much so as average specimens 
of Contapus virena. This nest was attached to the stone abutments of a 
bridge and differed not appreciably Arom northern examples in either ma- 
terial or architecture. 

76. Contopue virena (L.) Cab. The first specimen, tal^en May 9th, 
afterwards became rather numerous. Found exclusively in the woods. 

76. Empidonax minimua Bd. A single individual taicen May 7th waB 
the only specimen noted. (^E. Acadiciu undoubtedly occurs as Mr. Inger- 
soll who is well acquainted with the species observed several old nests in 
the woods). 

Family CAPRIMULGIDiE. Goatsuckers. 

77. Antroatamus voci/erua (Wils.) Bp. Very common, as many as five 
or six individuals being frequently within hearing at one time. A male, 
which 1 heard on the evening of May 9th, after commencing in the usual 
way, regularly finished his song by omitting the first syllable on the last 
eight or ten repetitions thus : poor-will, poor-vHlly poor-voill, etc. 

78. Chordeiles Virffiniamia (Brlss.) Bp. Bare. A single specimen 
noted at Laurel Junction, May 9th. 



Family CYPSELIDiE. Swifts. 

79. Chastura pelaagia (L.) Steph. Arrived April 29th and soon became 
abundant. Whether or not they resorted to hollow trees in this section, 
for breeding, I was unable to ascertain, but if they breed here at all, I 
think such must be the case, a8 the small, narrow chimneys of the log 
houses in the village, are but 111 adapted to their wants. 



Family TROCHILID^. Humming birds. 

80. Trochilus colubria L. Rather numerous in the woods. Arrived 
May 2d. 

Family ALCEDINIDiB. Kingfishers. 

81. Ceryle alcyon (L.) Bole. Very common. Several nests were dis- 
covered in the banks along the creek, but none of them explored. 
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J^amfly CUCUIJD^. Cuckoos. 

82. Coccyzm erythrophthalmus (Wils.) Bd. Bare. One specimen seen 
by Mr. Deane, May 5th. 

Family PICIDiE. Woodpeckers. 

88. Bylotomus pileatus (L.) Bd. Only a few Individuals noted, 
most of which were observed well up on the mountain sides, though I 
shot a fine male on one occasion, in the very outskirts of the village, 
coming upon him suddenly as he was hammering away at an old pros- 
trate log. 

84. Picu8 villo8U8 L. Not rare. Found usually In the woods. Spec- 
imens average considerably smaller than those taken In New England 
biit differ not appreciably In other respects. 

85. Picus pubescena L. Rather more common than the preceding but 
still hardly abundant. Confined principally to the woods. 

86. Centurus Carolinus (L.) Bp. Not common, about half a dozen 
Individuals noted in all. In habits, It seemed to me to resemble most 
closely Melanerpus erythrocephalus, like that bird showing great skill In 
winding about the tree trunks and keeping always on the side farthest 
ft-om the observer. 

The only note heard was a raucous cr-ruk very like the croak of a frog. 
Its tapping roll was also peculiar and rather more feeble than In most 
of the family. This tapping Is so far as I have observed, a regular 
spring note or call and never (In its restricted sense) heard at any other 
season. It is likewise specifically characteristic, and In Maine where 
the Plcldae are very largely represented, I have always been accustomed 
to rely quite as much upon the tapping as a means of Identification as 
upon any of the vocal notes. Thus, P. pubnscens has a long unbroken 
roll, P. villosus a shorter and louder one with a greater interval between 
each stroke: while S. varius commencing with a short roll ends very 
emphatically with five or six distinct disconnected taps. In this latter 
species I am convinced it Is literally a call of recognition, as I have 
repeatedly seen the bird after producing It, listen a moment when it 
would be answered from a distance and Its mate would shortly appear 
and join it. 

87. Melanerpes erythrocephalus (L.) Sw. Rather common, but appar- 
ently restricted almost altogether to the forest. 

88. Colaptus auratits (L.) Sw. Very common. Found everywhere. 



Family STRIGIDiE. Owls. 
89. Scop8 asio (L.) Bp. A single specimen in the red plumage was 
noted by Mr. Deane, April 27th. It was surrounded by a mob of small 
birds and was too shy to admit of its capture. 
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Family FALCONID^. Diurnal Birds of Prey. 

90. AccipUer Cooperi Bp. Saw a female of this species May 2d. This 
(with one of the larger Buteos which could not be satisfactorily Identi- 
fled) was the only member of the family observed here. 



Family CATHARTID^. American Vultures. 

91. Cathartes aura (L.) Illiger. Was Informed by the inhabitants 
that in former years It was very abundant, but for some unknown reason 
had almost totally disappeared. A single specimen which I saw sailing 
high over the valley was the only one noted during our stay. 



FamUy COLUMBIDiE. Pigeons. 

92. Zenaidura Carolinensis (L.) Bp. Very abundant and one of the 
characteristic birds of this region. Though never molested by the In- 
habitants who regard them very much as the English do the robin red- 
breast, they were very shy and difficult to obtain. Although females 
containing eggs ready to be laid were dissected as early as May 1st, 
they almost Invariably flew and fed in flocks, but on the latter occasion 
I noticed that the paired birds usually kept together. Early in the 
morning and again at sunset the deep resonant cooing of the males 
might be heard from all sides. At a distance this sound resembles the 
syllables trAoo, xchoo, vohoo; or sometimes with only two repetitions whoo, 
xokoo, but a short preliminary note with a rising inflection which always 
precedes this cooing is lost, unless the listener is very near. The bird 
when thus employed usually sits on the top of some lofty tree in the 
forest and, with his superlatively graceful attitudes and flue plumage 
glistening in the sunlight, presents a very beautiful appearance. In 
common with other members of the family they have the peculiar habit 
of oscillating the head and neck when approached and upon the slightest, 
suspicious movement on your part they are oiT giving three or four pow- 
erful raps of the tips of the wings under the body, as they start, which 
warning is usually acted upon Immediately by all the others within 
hearing. 

Family TETRAONID^. Grouse, etc. 

93. Bonasa umhellus (L.) Steph. Abundant everywhere in the woods 
where we started more or less of them every day and frequently heard 
the drumming of the males. 

94. Ortyx Virginianus (L.) Bp. Apparently not very numerous. The 
males were first heard whistling bob-white on the 8th of May. 
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FamUy SCOLOPACID^. Solpe, etc. 

95. Philohela minor (Qm.) Or. Probably not very common, an indi- 
vidual flushed by Mr. Deane, being the only specimen noted. 

96. TotanuB flavipes Om. Noted a single bird of this species April 
29th, in a wet meadow near the creek. 

97. Tetanus aolitarius Wils. Quite numerous along the creek during 
our stay, but undoubtedly was on its way north. 

98. Tringoides macularius (L.) Gr. Common along the creek. 



Family ARDEIDiB. Herons. 

99. Ardea casrulea L. On the 80th of April I saw a flue adult bird of 
this species on the banks of the creek and identified It to my complete 
satisfaction, but owing to an unfortunate accident failed to obtain it. 

100. Ardea virescena L. Not common ; a few specimens only, observed. 



XVI. — Notes on the Sub-generic Charctcter of Helix Jamai- 

censis^ Ghemn.y and on certain 2^eirestrial Mollusks 

from Haiti; with Description of a New 

Species ofHdix from Colorado. 

BY THOMAS BLAND. 
Bead March 8, 1875. 

Helix Jamaicensis, Chemn. {Thelidomus). 

This well known Jamaica species is given by v. Martens 
(Albers, 2nd. ed., 147) as the type of the subgenus Liochila^ 
in which he also places H. picta, Born, and H. sulphurosa^ 
Morelet, of Cuba. 

W. G. Binney and myself have shown (Annals, X, 341, 
pi. xvi, figs. 1, 2, 1873) that H. picta has the same form of 
jaw and dentition as the Cuban H. muscarum^ Lea (Amer. 
Jour, of Conch., VI, 204, pi. 9, figs. 4 and 16), which v. 
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Martens (1. c, 146) has as the type of Polymita, We as- 
signed both muscarum and picta to Polymitay proposing that 
other species, the dentition of which we had examined, em- 
braced in that subgenus by v. Martens, should form a dis- 
tinct group under the name of HeinitrochvSy Swainson. 

We expressed the opinion that the curious lingual denti- 
tion of H. picta might be found in H. sulphurosa^ but not 
in H. JamaicenBiSy adding '^the latter, which is the type of 
Liochila^ will therefore remain undisturbed in its systematic 
position, unless indeed, it belongs to Thelidomus^ in which 
case the name Liochila will be placed in the synonymy of 
the last named subgenus.** 

Through the kindness of Mr. V. P. Parkhurst, who lately 
visited Jamaica, I am enabled to solve the doubt as to the 
subgeneric position of H. Jamaicerms. He brought from 
that Island, and placed at my disposal, one living and two 
dead specimens (in alcohol) of the species in question. I 
am indebted to W. G. Binney for the following description 
of the jaw and dentition : — 

H. Jamaicen$U has a jaw high, slightly arcuate, ends attenuated; no 
median projection to catting edge ; anterior surface with Id decided ribs, 
varying in size and irregularly disposed, but dentlculating either margin. 

Lingual membrane long and narrow ; teeth about 41-1-41, of the usual 
ffelicincs type. Centrals with the base of attachment longer than wide, 
and lower lateral angles greatly developed ; side cusps subobsolete, side 
cutting points absent, median cusp stout, reaching only half way to the 
lower edge of the base of attachment, beyond which projects slightly the 
cutting point, whose outer lower sides are somewhat bulging. Laterals 
same as centrals, but unsymmetrical as usual, and very gradually changing 
Into the marginals. The latter are a simple modification of the laterals, 
with a very short, blunt, broad, bluntly bifid cutting point. 

Comparing the forms of jaw and lingual teeth with those, 
especially of H. a»pera (Amer. Jour, of Conch., VI, 204, 
1870) and H. discolor (Proc. Phila. Acad. Nat. Sci., 51, pi. 
X, fig. 1, 1874), belonging to Thelidomtis^ there can be no 
doubt as to the correctness of placing H. Jamaicensis in that 
subgenus. 
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There is a variety of H. Jamaicensis^ notice of which I 
have not seen mentioned. The apeiture is remarkably pro- 
duced laterally, the columellar margin is oblique, having a 
veiy broad callus, with denticles across its edge ; in one of 
my specimens there are two, and in anolher three, denticles. 
In this respect the species shows an alliance with II. aspera. 

This variety has moreover, usually, a small tooth on the 
parietal wall. F^nissac's figure (Hist., t. 9 B, fig. 10) 
shows the form of aperture above mentioned. 

The other form of the species, which is generally smaller, 
has a much less oblique columella, without the broad callus, 
and the aperture is more oval than lunate. 



Helix obliterata, F6r. {Euryeratera), 

In the description of this species (F6r. Hist., 342, N. 
406, pi. 61, figs. 3-4) the habitat quoted is Porto Rico, on 
the authority of Maug6. In Chemn., ed. 2, and hy Pfeiffer 
(Mon. Hel.), the same habitat is given. 

The late Mr. R. J. Shuttleworth (Diag. n. Moll., 45), 
referring to the species, says, **ex afiinitate maxima cum H. 
angulata^ F^r. verisimiliter Portoricensis, sod nuperrime non 
inventa." 

Shuttleworth, in his correspondence with me in 1854-5, 
expressed surprise that Blauner had not found H. oblit- 
erata, and some doubt as to its specific distinctness from H. 
angulata. 

V. Martens (Die Heliceen, ed. 2d, 147) assigns, but I do 
not know on what authority, H. angustata to Haiti and Ja- 
maica, H. obliterata to Haiti, and H. angulata to Porto Rico 
and Jamaica, but most certainly neither the first nor the last 
occurs in Jamaica. 

Mr. V. P. Parkhurst lately spent a few days in Haiti, at 
Port au Prince and its immediate northern vicinity, where 
he found not only specimens (dead) of H. bizonalis (see 
ante p. 81), but one dead specimen of H. obliterata, which 
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he has kindly presented to me. The shell is destitute of 
epiderrais, and white, without any trace of brown bands. 
Deshayes (in F6r. Hist., 1. c.) mentions that the bands are 
on the epidermis only, on removal of which the shell is 
white. 

The dimensions of my specimen are as follows: Diam. 
maj., 49 ; min. 35 mill. ; Alt. 20 mill. 

The surface of H, obliterata is des(;ribed as covered with 
coarse granulations, of H. angulata^ with numerous striae, 
but the nuclear whorls of the latter and the striae are finely 
granulated ; this character, at least of the three upper 
whorls, is distinctly seen in young specimens. 

I am disposed, from Mr. Parkhursl's discovery, to con- 
sider that Haiti may bo the true habitat of H, obliterata^ 
presenting another illustration of the remarkable connection 
of the land shell fauna of Haiti with that of Porto Rico (see 
ante p. 81-2). With respect to the doubt of Shuttleworth 
as to the specific difference of obliterata and angulata, 1 
would remark that the latter may be fairly treated as a geo- 
graphical variety of the former, as may H. Luquillensis of 
//. Audebardi. 



Helioina intusplicata, Pfr. 

SYNONYMY. 

Helicina intusplicata^ Pfr., Zool. Proc, p. 98, 1850. 

Helicina iniuMplicata, Sow., Thes., Ill, N. 37, figs. 60-61, 
1866. 

Helicina intu^licatay Reeve, Conch. Icon. N. 25, pi. iv, 
fig. 25, 1873. 

Helicina Smiihiana^ Pfr., Malak. Blat., p. 90, 1866. 

I have no doubt of the identity of H. Smithiana and fn- 
tu^licata; of the latter the habitat is not given by the 
authors who refer to it. 

H. Smithiana was discovered by Mr. Smith (brother of 
my friend Mr. Sanderson Smith) on Mount Platon, about 
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thirty miles northeast from Aux Cayes, and I sent specimens 
to Dr. Pfeiffer, who described it in 1866. 

Mr. V. P. Parkhurst, during his late visit to Haiti, collected 
a considerable number of specimens near Port au Prince. 

The aperture of H. intusplicata is described as "parum 
obliqua, semiovali-subtriangularis, altior quam lata, ad cohi- 
mellam angulata et plica intus fere ad marginem decurrente 
munita,"of H. Smithiana as "obliqua, late semiovalis, juxta 
columellam plica approximata, parallela canaliculala." 

Specimens received from Messrs. Smith and Parkhurst 
agitee with each other, slightly varying in size only, and with 
the figures of Sowerby and Reeve. 

Helieina Cnmingiana, P(V. 

SYNONYMY. 

Helieina Cumingiana^ Pfr., Proc. Zool. Soc, p. 121, 
1848. 

Helieina Cumingiana^ Chemn., ed, II, No. 35, taf. 6, 
figs. 13-14. 

Helieina Cumingiana, rfr., Mon. Pneu., I, 359, 1852. 

Helieina Cumingii^ Sow., Thes., Ill, N. 165, figs. 
282-3, 1866. 

Helieina Cumingiiy Reeve, Conch. Icon., N. 62, pi. viii, 
1873. 

I am indebted t^i Mr. Parkhurst for one dead specimen, 
found near Poil au Prince, Haiti. 

Pfeifier was ignorant of the habitat, but by Sowerby and 
Reeve this species is assigned to St. Domingo under the 
name of Camingii^ the latter erroneously referring to the 
Zool. Proc. of 1845. 

The species is readily identified by its well developed 
striee, subangular periphery, etc. 

Among other species, also collected by Mr. Parkhurst 
near Port au Prince and in its vicinity, were Cydotus flocco- 
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9uSy ShuttK, Cydostomua AminensiSy Pfr., Chondropoma 
serraticostay Wein., HeUcina rugosa^ Pfr., and Paivanay Pfr., 
Helix pubescensf Pfr., crispata and indistincta^ F6r., cepa^ 
Mul]., Gylindrella gracilicoUiSy F6r., and Macroceramus 
KlatteanuSy Bland. 

Species not yet determined, among them an Olectcinay 
believed to be new, will be described on another occasion. 



Helix IngersoUii, no v. sp. {Microphysa), 

T. nmbllicata, discoidea, tenuis, trunslucida, sublevis, alba; spira plana, 
yertice, snbimmersa; sutura impressa; anfr. 5^ convexluscull, lente ac- 
rescentes, ultiraus noD descendens, Infira perlpheriam convexlor; umbili- 
cus fere 1 mill, latus ; apertura sub vertical is, altlor qnam lata, lunaris ; 
perist. simplex, acutum, marginibus remotls, columellari brevisslme pa- 
tente, basali subslnuato. 

Shell nmbilicatod, dlscoidal, thin, translucid, nearly smooth, white; 
spire flat, summit subimmersed ; suture impressed ; whorls 51 rather con- 
vex, slowly increasing, the last not descending, more convex below the 
periphery; breadth of umbilicus nearly 1 mill.; aperture snbvertical, 
higher th.in broad, lunate ; perist. simple, acute, margins remote, columel- 
lar margin slightly reflexed, basal margin snbslnuate. 

Diam. maj. 4; min. 8}; alt. 21 mill. 






Station and Habitat, Howardsville, Baker's Park, 9300 
ft. above the sea, abundant in wet places on the mountains ; 
not uncommon at Cunningham Gulch, near the former local- 
ity, clinging to the almost vertical face of a trachyte cliff, at 
an elevation of about 11,000 feet; the finest specimens came 
from this spot ; found also on the southern slope of the Sa- 
guache Mountains, in the Las Animas and La Plata valleys, 
in the same stations as affected by Succinea. 
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The dentition of this species is, as would be anticipated, of the same 
type as the allied Ccecilianella acicula as figured by Lehmann (Lebenden 
Schnecken Stettins, p. 128, pi. xill, fig. 48, and Sordclli, 1. c, fig. 26). 
The Jaw, however, has no appearance of the *' brace" like ribs described 
in that species by Sordelli (Atti Soc. Ital. Sc. Nat., xiii, 1870, 49, pi. i, j 

fig. 25). The ribs are quite like those figured of Helix Lansingi (Ann.* | 

Lye. Nat. Hist. N. Y., XI, p. 76, fig. 2 A) although they are narrower. i 

For a figure of a similar type of dentition, see that of Stenogyra hasta, i 

Ftr.j in Proc. Ac. Nat. Sc. Phila., 1875, pi. xx, fig. 3. i 



G. Gundlacfii is widely distributed; it occurs in Cuba, 
Jamaica, Haiti, St. Thomas, St. Martin and Barbados. A 
closeiy allied, if not identical, species, has recently been 
collected by M. Marie in Guadeloupe. 
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The "Annals," published for over half a century by the late 
Lyceum of Natural Histor}', will be continued under the above 
name after the close of the present volume, 1876, b}'' the New 
York Academy of Sciences. 

It is proposed, as before, to issue four numbers every year, 
each number to consist of not less than thirty-two pages (octavo) , 
with or without plates. Price of Yearly Subscription, Two Dol- 
lars, payable in advance. 

The Academy has for sale a number of back volumes of the 
Annals of the Lyceum, each containing twelve or more numbers ; 
the price per volume is $4.00 with uncolored plates, or $5.00 
with colored plates. 

The Academy has established a Publication Fund, contribu- 
tors to which, in the sum of $100 at one time, are entitled to all 
the scientific publications of the Academy appearing subsequently 
to the payment of their contribution. 

Communications should be addressed to 

Prof. D. S. MARTIN, 

Chamnan of PubUcation Committee, 

236 WestithSt. 
JOHN H. HINTON, M. D., 

Treasurer, 41 West 32d St. 

BP* Any person residing within the United States, on sending 
the amount of his yearly subscription to the Treasurer, will re- 
ceive the numbers as they appear, without further cost. 

Agents in London, Trubneu & Co. 
In Leix>sic, Bern. Hermann. 
Special agents for the Academy, 

NATUEALISTS' AGENCY, 

Salem, Mass, 
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XVII. — Notes on Ceraurus pleurexanthemuSj Greeu.* 

By C. D; WALCOTT. 
Read June 7th, 1875^ 

The writer haa had the opportunity, by his residence at 
the type-locality of the Trenton Limestone, to make some 
investigations upon the structure and habits of the trilobites 
of that interesting horizon. The results of these observa- 
tions and studies, he hopes to present from time to time, as 
they shall become sufliciently definite to call for permanent 
record. 

In the present article, it is proposed to consider certain 
facts of occurrence, which seem to bear upon the habits and 
mode of life of one of the principal species of the Trenton 
rocks, Ceraurus pleurexanthenius. Asaphits and other gen- 
era are referred to here, only as giving additional evidence 
on the points involved. 

Ceraurus jplearexanthemus is one of tlie most character- 
istic trilol)ites of the Trenton Limestone, in numbers and 
distribution exceeded only by Asaphus gigaSj A. megistoSy 
and Cahjmene senaria. It has a wide geographical, as well 
as vertical, range. Entire specimens, however, are rare in 
most localities, the head and the hypostoma being the paits 
usually found. At Trenton Falls, N. Y., in the upper third 
of the limestone, the sepai'ated heads are found in immense 
numbers ; in many places, the surface of the rock is nearly 
covered with them, while only an occasional pygidium or 
portion of the thorax is seen. 

About twenty-seven feet below the coarse crystalline lime- 

♦ The genus Ceraurus (Green, 1832, Monograph, p. S4) was founded upon specimens 
not clearly showitig all the characteristics of the genus, as snbsequeiitly known. The 
description, however, was sufficiently accurate for the ready identification of the 
genus, and of the species, C. pleurexanihemu$. The name should therefore stand ; and 
Chfirurus of Beyrich (1815), must be regarded as a synonym; since the objection raised 
to Gi-een's figure, on the ground of its indistinctness, is not tenable. The use of Chei- 
ruruM by authors is not allowable, under tlie rule as to priority of duto adopted by the 
British Associanon for the Advancement of Science, tweiah meeting, 1812. 

November, 1875. 12 Ann. Lyc. Nat. Hist., Vol. xi. 
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stone that caps the upper portion of the ravine at Trenton 
Falls, there is a thick layer of uneven gray limestone ; upqn 
this rests a thin layer of shale and clay, varying from a 
quarter of an inch to an inch in thickness. This was the 
Bea-bed where the remains of trilobites, crinoids, and other 
forms of animal life lay when buried by the overlying de- 
posit, which now is a thin layer of bluish-gray limestone, 
one to two inches thick. Attached to the imder surface of 
this layer, the following species of fossils have been found : 

Stenopora fihrom^ 8. ly coper don ^ Ptilodictya cumta^ P. 
recta, Aulopora aracfinoidea, Stelllpora antlieloidea, Stictopora 
elegantula, Alecto inflata, Intricaria reticulata^ three species 
of Heterocrinus, two of Gli/ptocrinus, one each of Anomalo^ 
cyatites and Glyptocystites, one of Steiiaster, Lingula quad- 
rata^ Trematis filosci, Trematis n. s., Leptoena sericea, Stro^ 
phomena alternata, Orthis testudinarta, 0. lynx, Rhynchonella 
recurvirostra. Crania Trentonensis, Convlaria Trentonensis, 
Asaphus gigas, Calymene senaria, Ceraurus pleurexanthemus, 
Acidaspis Trentonensis, Acidaspis n. s., Piroetus parvius^ 
cuius, Phacops callicephalus, Dalmanites. 

These fossils are generally found in groups of associated 
species, but often commingled, so that trilobites, crinoids, 
cystids, brachiopods, and bryozoans occur on the same slab of 
stone. The prevailing and characteristic fossil is Ceraurus 
'pleurexanthemus. Individuals* from three-sixteenths of an 
inch to two inches in length, are scattered over the surface, 
often to the exclusion of all other fossils. In a space thirty 
by forty feet, 326 entire specimens were seey. Of this 
number, and of many seen before, a record was kept ; eight 
lay with the dorsal surface up; the remainder were on their 
backs, attached by the ventral surface of the dorsiil shell to 
the under side of the layer. The view that this was the 
natural position of the trilobite is sustained by the following 
considerations : — 

1. Individuals of all stages of growth are preserved en- 
tire; which would not have been the case, had they been 
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subjected to the action of the waterin drifting them into the 
position found. The thorax is easily dismembered and 
broken, and could not have withstood such transportation. 

2. Very few fragments are found, and when consisting of 
the head or pygidium, they have the dorsal surface down. 

3. Upon all uneven layers, and those showing the action 
of strong currents, and holding coarser fossils, the trilobites 
are distorted and broken up. 

4. When found upon smooth layers above the Ceraurus 
layer, they are invariably back-down. Fine specimens show- 
ing the interior of the shell, are obtained from the upper 
surface of several layers. 

5. The drifting of the shell into the position found, would 
not probably have taken place, as the shell is nearly flat. 
Asaphus might, from its boat-like shape, assume such a posi- 
tion*; but a force sufficient to place a trilobite like Ceraurus 
upon its back, if the natural position when living was the 
reverse, would not have left the bryozoans and crinoids as 
they grew, without breaking the more delicate portions, 
which are often like fine hairs of stone, lying loosely in the 
imbedding clay, and breaking at the slightest touch. 

6. The trilobites never have shells or corals drifted into 
them, or lying on them, when upon the upper surface of the 
layers. Occasionally a coral encrusts the upper surface, and 
frequently a coral {Stenopora lycopei^don) has taken the 
interior or ventral surface as a base for its growth, showing 
clearly that the shell had assumed the inverted position prior 
to the growth of the coral. 

Forty specimens of Acidaspis Trentonensis were associ- 
ated with the Ceraurus, — every individual upon its back. 
Calymenfi senaria^ when not coiled (numerous), Proetuspar^ 
viusculusj Amphics gigaa (one only), and DcdmaniteSj were 
uniformly back down. 

Upon the upper surface of the Ceraurus layer, a layer of 
clayey shale was deposited, giving the same conditions as 
below the Ceraurus layer. Attached to the under surface of 
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the succeeding layer, or imbedded in the clayey shale, were 
bryozoaus, cystids, crinoids, brachiopods, and trilobites of 
the following genera: — Ceraurus, AcidaspiSj Cali/mene, 
Phacops, and Spherocoryphe. The trilobites, without excep- 
tion, were back-down. In the succeeding layer, which is six 
inches thick, many of Asaphus gigas and A, megisios have 
been found, scattered through the lower three inches of its 
thickness. Of seventy-five noted, thirty were back-down, 
twenty-nine presented the dorsal surface up, sixteen were in 
various positions, coiled, perpendicular to the layer, and 
edgeways. The succeeding five feet of the stratum is of the 
same nature as that below. Fossils are rare, especially 
trilobites. Above this, the coarse earthy limestone extends 
to the thick crystalline strata. 

Prof. Burmeister, in his "Organization of Trilobites,"* 
gives the following among other conclusions, as the re'sult 
of comparison of the trilobites with the recent Crustacea. 

1. That these animals moved only by swimming; that 
they remained close beneath the surface of the water ; and 
that they certainly did not creep about at the bottom. 

2. That they swam in an inverted position, the belly up- 
wards, the back downwards, and that they made use of their 
power of rolling themselves into a ball, as a defence against 
attacks from above. 

4. That they most probably did not inhabit the open seas, 
but the vicinities of coasts, in shallow water ; and that they 
here lived gregariously in vast numbers, chiefly of one spe- 
cies. 

If the first and second conclusions are correct, we should 
look in a quiet, undisturbed deposit for evidence as to the 
position of the trilobites while living, by their position when 
buried in the sediment after death. As before stated, the 
conditions are such in the species mentioned, as to preclude 
the idea of their arrangement by other causes than the uat- 

*Page 52, conclusions 1,3, 4. 
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ural position of the living animal, which must, therefore, have 
been with the back downward. 

The Asaphus is more frequently broken ; but the finest and 
most perfectly preserved specimens, with but few exceptions, 
are found on their backs. 

That portion of the fourth conclusion in reference to trilo- 
bites living gregariously in vast numbers, is true of Ceraurus 
pleurexanthemuSy Asaphus gigas^ and A. megistos^ as found 
iu the stratum mentioned. 

Ubte. To October ItJth, 1875, 1160 specimens of Oe^'aurus 
pleurexanthemus have been noted on the under surface of the 
thin layer ("Ceraurus layer"). Of these 1110 lay on their 
backs ; while but fifty presented the dorsal surface up. 
Forty-five of these fifty were very small, the remaining 
five of medium size. 



XVIII. — Description of the Interior Surface of the Dorsal 
Shell of Ceraurus pleurexanthemus y Green. 

. Bt a D. WALCOTT. 

Sead Jnno 7, 187S. 

This interesting species, which has been referred to in the 
preceding pages, has already been described by earlier writ- 
ers,* as regards the general features of its structure and the 
outer surface of its shell. In this article, therefore, I shall 
omit all detailed reference to any of these points, nnd con- 
fine the description, as closely as may be, to the inner, or 
ventral, surface of the dorsal shell. This desci iption is de- 



* Green, Monograph of Trilobites, iai'2, page 84, flg. X. Hall, Palasontology N. Y., 
Tol. I, page 242.* 
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signed to be compared with the several figures in Pkte XI, 
which have been drawn from the combined evidence obtained 
by the examination of numerous specimens. 

It should be borne in mind, that as the shell, in the fol- 
lowing description, is supposed to be placed back-downward, 
as shown in figure B, Plate XI, the words upper and under ^ 
etc., when used in this article, are to be taken in their strict 
sense, as compared with figure B, and not in the sense that 
they usually have, when a trilobite is placed with its back 
uppermost. 

Head. Anterior, lateral, and free posterior margins bordered by a 
** doublure." Glabellar depression, concave, longer than broad, narrowed 
posteriorly ; anterior margin a semi-lonate curve, to which the hypostoma 
is attached by a suture (hypostomaticf suture) ; from the extremities of 
this suture, lateral ridges extend to the posterior lateral margins of the 
central neck depression. Four short processes project obliquely back- 
ward from each ridge into the glabellar depression. The four anterior 
processes are rudimentary and concealed by the hypostoma. The four 
posterior processes have rounded knob-like tubercles upon their upper 
extremities; the posterior pair attached opposite the inner posterior 
angles of the occipital depressions. A low arching ridge separates the 
glabellar and neck depressions. 

The occipital depressions include the spaces within the "doublure,** 
glabellar ridges, and neck depression. Occipital cavity In the anterior 
lateral third. Glabellar and occipital depressions finely punctate. 

The neck depression extends laterally as shallow grooves under the 
" doublure," deepest towards the central depres«lon. Central depression 
a concave groove, the posterior margin reflected upward and forward, 
terminating In a thin edge, which articulates with the articular fold of the 
first thoracic segment. 

The facial sutures arise a little on each side of the centre of the posterior 
margin of the frontal " doublure, pass forward crossing the " doublure," 
and curve under its anterior margin, thence obliquely backward to the 
anterior margin of the occipital cavities, then Into those, describing a 
curve around their anterior lateral bases, and passing out at their pos- 
terior lateral margins ; thence they extend obliquely outward and back- 
ward to the lateral margins of the cephalic shield at their posterior third, 
obliquely cut the '* doublure," and terminate at its inner margin, at the 
posterior lateral angles of the occipital depressions. 

Hypostoma subovate, with wlng-llke extensions of the anterior lateral 
margins ; central convex portion surrounded by a sinus, and an elevated 
margin ; this margin, at the anterior half, widens, and forms^a slightly ele- 
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vated projecting surface ; outer surface granulated. Interior concave, the 
margin a reflected edge or ** doublure." Anterior margin a seml-lunate 
carve, attached to the anterior margin of the glabellar depression by the 
hypostomatlc suture. 

THOiiAX. Each segment may be divided Into three parts, viz. : 1, 
Axial groove; 2, Thoracic pleurae; 8, Free pleurse. The axial groove 
consists of the axial ring, anterior *' articular fold," and a reflexed pos- 
terior articular margin. The " articular fold " rests upon the thin edge of 
the reflected posterior articular margin of the next anterior segment. 
The anterior margin of the *' articular fold" describes a curve from the 
anterior lateral extremities of the axial ring, forward Into the axial 
groove, nearly concealing the preceding axial ring. The anterior margin 
of the axial ring Is thickened, as a base for the articular fold, and also as 
the base of a pair of processes extending from the lateral extremities 
obliquely backward one-fourth the distance across the axial groove. Each 
process is a plate-llke projection, surmounted at Its upper extremity by 
a small knob-like elevation. 

Thoracic pleurae of each segment divided by diagonal ridges Into two 
triangular depressions upon each pleura, separated from the axial groove 
and circular cavities, by short transverse ridges. Circular cavities situ- 
ated between the triangular depressions and the free pleurae; they are 
deeper than the triangular depressions. Anterior and posterior margins 
of the pleurse parallel. 

The free pleurss curve outward and backward, terminating in falcate 
extremities. The hollow Interior of each opens into the thoracic cavity 
at the Inner extremity, which has upon its upper margin a crescent- 
shaped surface or slight sulcus. The whole thorax narrows posteriorly. 

Pyoidium semicircular, concave, and surrounded by a strong '* doub- 
lure," which has a smooth subcrescentiform surface upon each anterior 
lateral margin. Anterior lateral margins parallel to those of the posterior 
segment of the thorax. The articular fold rests upon the axial ring of 
the posterior segment. The pygidlum Is composed gf four anchylosed 
segments ; the anterior one, penetrating the •* doublure " and lateral mar- 
gins, is produced Into long curved spines. Four pair of axial processes 
project Into the axial depression; the anterior pair well developed, the 
posterior pair as rudimentary tubercles under the ** doublure." Upon the 
posterior surface of the anterior anchylosed segment, there are two 
minute oval openings, one on each side of the median Hue, the longer 
axis extending obliquely upward and backward. 

Formation and locality, upper third of the Trenton Lime- 
stone, Trenton Falls, Oneida Co., N. Y. 
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EXPLANATION OF PLATE XL 
Figure A, Section of thorax at fourth segment; enlarged to two diame- 
ters. 
a. Axial groove. 
66. Axial processes. 

cc. Thoracic pleurce and triangular depressions. 
dd. Circular cavities. 
ee. Free pleurce. 
gg. Inner extremities of thoracic pleuriB. 

Figure B. Interior of the dorsal shell ; enlarged to two diameters. 

1. Hypostomatic suture. 

2. Hypostoraa. 
8. "Doublure." 

4. Occipital depression. 

5. Occipital cavity. 

•6, 7. Facial sutures cutting ** doublure." 

8. Glabellar depressions and processes. 

9. Neck depression. 
10. Spines of the head. 

a. Axial groove. 
^6. Axial processes. 
<;c. Triangular depressions. 
-dd. Circular cavities. 
ee. Free plenraB. 

/. Crescent shaped surface on free plenrse. 
m. Elevated margin of the hypostoma. 
»T. Axial processes. 

8. Smooth crescent-shaped surface on ** doublure." 

t. Pygidlum. 

X, Oval openings. 

z, "Doublure." 

Figure C. Longitudinal section at median line; enlarged to two diame- 
ters. 

1. Hypostomatic suture. 

2. Hypostoma. 

3. "Doublure." 

4. Head. 

5. Thorax. 

6. Pygidlum. 

Figure D. Section of segment at median line ; enlarged to five diameters. 

1. Posterior reflected articular margin. 

2. Outer surface of segment. 

8. Union of articular fold and axial ring. 
4. Articular fold. 



Digitized by 



Google 



A New Species of Jay^ etc. 163 

XTX. — Description of a New Species of Jay of the Genus 

Cyanocitta; also of a supposed New Species of 

the Genus Cyanocorax. 

By GEORGE N. LAWRENCE. 
Read October 11, 1875. 

Cyanooitta pulohra. 

A narrow band on the front next the bill, the lores, the sides of the 
head and the chin are deep black ; entire crown and occiput silvery bluish- 
white ; a band of bright ultramlne blue crosses the hind neck, becoming 
deeper In color and gradually merging into the smoky black of the upper 
part of the back, where it inclines to brownish, the lower part of the back 
and upper tail coverts are deep cobalt blue ; wings and tail of a rich co- 
balt blue, brighter than the color of the body ; the under surface of the 
wings and tail glossy black ; throat cobalt blue, breast and sides of the 
neck smoky black, abdomen and sides dark cobalt blue like the back, 
under tail coverts smoky black ending with cobalt blue, thighs smoky 
brown washed with blue ; bill and feet black. 

Length, 11 in.; wing, 5|; tail, 5i; bill, li; tarsus, li. 

Habitat. Ecuador, Quito. Type in my collection. 

Remarks. Compared with C. armillata it is shorter and 
proportionally stouter, the bill very much stronger and the 
tail not so long; it cannot be mistaken for that species as 
ihey differ throughout in color and markings. In O. armiU 
lata the vertex, occiput and nucha are of a light blue, which 
merges into the fine dark ultramarine blue of the back; 
whereas in the new species, the silvery bluish-white of the 
head, is sq^arated from the smoky black back, by a rather 
narrow band of blue ; the throat patch in C armillata is of 
a clear ultramarine blue, strongly defined and separated from 
the darker blue of the under parts by a black collar ; in the 
new species the throat mark is rather dull in color and 
without any collar below it. It is unlike any species which 
I can find described, and I compare it with O. armillata that 
its characteristics may be more clearly elucidated. 
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Cyanooorax 



Male. Fore part of the bead as far as upon a line with the middle of 
the eye, sides of the head and of the neck, throat and upper part of the 
breast, deep blaclt ; moustache, a spot over the hind part of the eye, the 
central portion of the upper and lower eye lids, and a mark from the 
lower eye lid to the moustache, white; occiput, nucha and under plumage, 
pure white ; back, wings and two central tall feathers dark cobalt blue, 
all the other tall feathers and the ends of the two middle ones are pare 
white, the under surface of the two middle tall feathers is deep black; 
the outer webs of the primaries are of a dull rather light blue for about 
half their length, the color of the terminal portion of the webs still paler 
and of a greenish shade ; inner webs of the quills black, on their under 
surface the quill feathers are of a dark silvery-gray : the concealed parts 
of the feathers of the back are largely pure white, on the rump the ends 
of the feathers only are blue; "eyes yellow;" bill, tarsi and toes, black. 

Length, 12^^ in.; wing, 6|; tail, 6; bill, 1^; tarsus, 1|. 

Habitat. North Peru, Pacasraayo and Ticapa, Oct., 1874. 

liemarks. This species belongs to the group represented 
by (7. cayanus^ but differs in being smaller, with the back 
very differently coloi'ed, and in having all the tail feathers 
pure white except the two central oiies, whereas in O. cay- 
anus all the tail feathers are more or less blue on their basal 
portions, the ends only white. 

I find but two species of this genus described as having 
the tail feathers white, with the exception of the two middfe 
ones ; these are, Oyanocorax mystacalis^ Geoff. Mag. de 
Zool., 1835 ; and O. uroleucusj Heine Jour, fur Orn., 1860, 
p. 115. 

(7. mystacalis is admitted as a valid species by G. R. Gray, 
Hand List 11, p. 5, and Sclater and Salvin, Nomenclator, 
p. .39. It is referred to O. cayanus by Bonaparte, Cons. 
Av. 1, p. 379 ; Cab. et Hein. Mus. Hein. 1, p. 224 ; Heine, 
Jour, fur Orn. I860, p. 116, and Schlegel Mus. des Pays 
Bas, Liv. 9, p. 51. According to its description, the tail is 
white with the exception of the two middle feathera ; this 
seems to debar it from being considered identicjil with C. 
cayanus. 
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From C. mystacaUs the bird under examination appears 
to differ, as follows : in having no tendency to bluish reflec- 
tions on the top of the head, and the feathers of the back, 
rump, smaller wing coverts and scapularies, being uniform 
in color, and without grayish margins, as is stated to be the 
case in (7. mystacaUs. The upper plumage of (7. mystacalis 
is given as " bleu clair." The shades of blue being so va- 
rious it is sometimes difficult to understand satisfactorily the 
color intended by the description, and among the Jays one of 
the most distinguishing characters, is that of the different 
shades of this color, especially in the group now under dis- 
cussion, in which the pattern of coloration is much the same. 
In my bird the back, wings and middle tail feathers are of a 
unifoi-m dark cobalt blue. The tail of O. mystacalis is stated 
to be 4i inches long, and the two middle feathers to have 
one-quarter their length at the end white, and at the extreme 
end a small spot of bluish-black ; in the present bird the 
tail is 6 inches long, with the white ends of the central 
feathers rather less than one-sixth their length in extent, and 
immaculate. The inner webs of the quills are given as 
brown in (7. mystacaJiSy in the bird before me they are black. 
These differences seem sufficient, I think, to show the two to 
be possibly distinct species. 

C. uroleucus Heine, I have not seen recognized by any 
writer as a good species, it is noticed by Gray (Hand List, 
11, p. 5) and referred to (7. mystacalis^ Geoff. ; to which 
species he also refers G. belhis Schlegel, Mus. des Pays Bas 
Liv. 9, p. 50. This last Schlegel describes as having the 
basal portions of all the tail feathers more or less blue, and 
therefore it is unlike (7. mystacalis. 

Judging from the description of 0. belluSj it seems to me 
to be entitled to a distinct position, for with the cobalt blue 
back in connection with the markings of the tail, it appears 
to differ from all other species. 

(7. uroleucus is described as having the quills and wing 
coverts "fuscis" broadly margined with blue — this does not 
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apply well to the specimen before me, as the wing coverts 
are blue, uniform in color with the back, the quills are black 
on the inner webs and blue on the outer; the under surface 
of the middle tail feathers is also given as "fuscis," in my 
bird the color is deep black. The color given of the upper 
plumage is "cteruleus." In size it is stated to be larger than 
(7. cayanus^ my bird is smaller than that species. In neither 
(7. m7/stacalis nor (7. uroleucus is there any allusion to the 
feathers of the back having pure white bases as in my bird. 

Mr. Gray may be correct in considering 0. uroleucus the 
same as C. mystacaliSy and the bird I have described may be 
the same also, but the differences pointed out seem sufficient 
for its separation, and should it prove to be distinct, I pro- 
pose to name it after my friend Prof. James Orton, it would 
then stand as Cyanocorax Ortoni. 

There are two specimens of this handsome species, in a 
small collection from Northern Peru ; these were lately re- 
ceived by Prof. Orton of Vassar College, Poughkeepsie, and 
sent to me for determination. 

It is much to be desired that the types of (7. mystacalis^ 
C. uroleucus and (7. bellus, may be carefully examined, and 
their status more satisfactorily determined. 



XX. On the Genitalia, Jaio and Lingual Dentition of cer- 
tain species of Pulmonata. 

bt w. g. dinney. 

[With a Note on the Classification of the Achatinellffi, by Thomas Bland.] 

Read October 11, 1875. 

In the following pages I have not considered it necessary 
to offer a full description of the dentition in cases where a 
figuVe is given. In the Proceedings of the Academy of 
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Natural Sciences of Philadelphia, 1875, p. 145, full expla- 
nation will be found of the terms I use. In the plates, I 
have endeavored to give a perfect idea of the several forms 
of teeth on each lingual membrane by figuring the central 
with the first lateral tooth, the transition from lateral to mar- 
ginal teeth, and a decided marginal, usually the last. The 
position of each tooth from the median line is indicated on 
the plates by numerals. The plates must, however, be 
studied with the text. It will be seen that the cutting points 
of the teeth are shaded. I have not, also, considered it 
necessary fully to describe the genitalia in cases where I have 
given a figure of the system. I have rather confined myself 
to pointing out the chamcteristic feature of each. In the 
lettering of the plates, I have not deemed it important to 
indicate the testicle, epididj^mis, accessory gland, prostate, 
vas deferens, ovary or oviduct, as those organs cannot fail to 
be recognized. I have, however, indicated the penis sac, 
retractor of same, genital bladder with its duct, and any 
accessory organs that may occur. As in my former. publica- 
tions, I apply the terms ovary and testicle as does Dr. Leidy 
in the first volume of "Terrestrial MoUusks of the United 
States." 

Glandina tnincata, Say. 

On plate xlv, flg. F, I have given a figure of the central tooth of this 
species which Is more accurate than that given In Pfoc. Phlla. A. N. S., 
1875, pi. i, fig. 1. It will be seen to agree with the figure of Morse (lb. 
p. 156, flg. 2) as regards the presence of a distinct cusp. The figure was 
drawn from the lingual membrane of a large Florida specimen. 

It will be of interest to note here that the largest speci- 
mens of Glandina found by me near St. Augustine, were in 
the centre of the clumps of large, coarse grass covering* the 
marshes at the edge of Matansas River. Mr. Say also 
speaks of finding the largest specimens in the marshes iifame- 
diately behind the sand hills of the coast. 
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Nanlna radians, Pft*. {Microcystis), 

Rarotonga Isl., Mr. A. Garrett. 

Plate xvl, fig. 1, represents one central, lateral and marginal tooth. 
There are 40-1-40 teeth, 8 being perfectly formed laterals. The mar- 
ginals are sometimes trifid. 



For the identification of this and of the following Society 
Island species I am indebted to Mr. Garrett. They form a 
part of an extremely interesting collection of Society Island 
land shells, preserved in spirits, jnst received from him, 
through Dr. W. D. Hartman of West Chester, Pa. 

Nanina oonula. Pease. 

Island of Huahine, Mr. A. Garrett. 

Central and lateral teeth as In N, radians, Pfr. (see above). Lateral 
teeth seven in nnmber. Margin(ils aculeate, multifld, very numerous. 
The species Is viviparous. 

Nanina calculosa, Gould. 
Island of Huahine, Mr. A. Garrett. 

Jaw as usual in the genus. Lingual membrane long and narrow. 
Teeth 38-1-38. Centrals and (7) laterals as in N, radians (see above), the 
latter, however, have slightly developed, inner, side cutting points. First 
15 marginals bifld, the balance multifld. 

The species is viviparous. 

Trochomorpha Cresslda, Gould. 
Island of Huahine, Mr. A. Garrett. 

Jaw arched, high ; ends blunt ; cutting margin with a median beak-like 
projection. 

Lingual membrane (pi. xvi, flg. H.) with 55-1-65 teeth. The bifur- 
cation of the cutting point of the marginals commences in the 11th tooth. 
There are no side cusps to centrals and laterals, which have a long, 
narrow base of attachment. 

I figure one central, one lateral and one marginal tooth. 

Von Martens puts the species in Discus^ a subgenus of Nanina. 
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Zonites cerinoideus, Anthony. 
Charleston, S. C, Mr. W. G. Mazyck. 

The animal has the distinct locomotive disk and the parallel farrows 
above the margin of the foot, meeting above a distinct, caudal mucus 
pore, characteristic of the genus. It has also a dart and sac, as in Z. lU 
gerua. 

Jaw as usual in the genus. Lingual membrane (pi. xlli, fig. B), 
as usual in the genus. (See Prod. Phlla. Ac. Nat. Sc, 1876, 161). Teeth 
84-1-34 with 9 perfect laterals. 

Limax montanus, Ingersoll. 

(Report on Nat Hist, of U. S. Geolog. and Geogr. Survey of the Territorfes, 

1874, p. 130.) 

This species was found by Mr. Ernest Ingersoll, in the 
mouutains of Colorado, at "camps 9-11, Blue River Val- 
ley," while attached to the Survey of the Territories, in 1874. 

The animal is about 18 - 25 mill. long. It presents no peculiar external 
characters. Its color Is brown, with mantle, head, tentacles and eye- 
peduncles black : bottom of foot white. On opening the animal I found 
it does not agree in dentition with X. campestris, the only native species 
whose presence could be expected there. 

The jaw Is as usual In the genus. The lingual membrane is long and 
narrow. Teeth 50-1-50 (pi. xviil, fig. D), arranged as usual in the 
genus Limax, The central teeth have decided side cusps and cutting 
points. The lat.eral teeth are like the centrals, but unsymmetrical and 
consequently bicuspid ; there are about 16 perfect laterals. The marginals 
are purely aculeate In form, are arranged as usual In the genus (see Proc. 
A. N. S. Phlla , 1875, 172), and all have a slightly developed side spur, 
making the tooth bicuspid. 

L. campestria has no side spur to Its Inner marginals, though it has such 
on the outer ones. Otherwise the dentition Is about the same. 
' In Its genitalia also, this species Is nearly allied to L, campestriSf as 
wUl be seen In comparing my figure (pi. xll, flg. 4), with that of Dr. 
Leldy (Terr. MoU. U. S. pi. li, flg. 6). Limax Ingeraolli^ however, differs 
in the shape of Its genital bladder and the shortness of the duct. 

With Limax montanus were specimens whose dentition (pi. xvllt, 
flg. F), differs only in having a less number of teeth, 84-1-84, with 12 
perfect laterals. The teeth are of the same type as in X. montanua. The 
animal Is shorter, by about one-half. This form has been noticed as X. 
caataneua by Mr. IngersoU, 1. c. p. 181. 

In dentition and genitalia L. morUanxts dlfifers Trom all the other specieSi 
native and introduced, thus far ki^own to exist in North America. 
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Patula Cumberlandiana, Lea. 
Sewanee, Tenn. Dr. Jno. B. Elliott. 

Jaw of the same type as In P. aHernata (see Proc. Ac. Nat. Sc. Phlla., 
1875, 177, flg. 21). There are coarse vertical striae. 

Lingual membrane (pi. xv, flg. E) long and narrow. Teeth of same 
type as in P. aolitaria^ alternata, etc. (see same reference, 178). The 
centrals and laterals have, however, a much shorter median cusp. Side 
cusps subobsolete, and side cutting points wanting on the centrals and 
first two laterals, the third lateral beginning to show them; the outer 
laterals, as the seventh lateral etc (see plate), have them well developed. 
The transition to marginals is very gradual and Is not formed by the bifur- 
cation of the Inner cutting point, which remains simple to the extreme 
outer edge. The smaller, outer cutting point is sometimes blfld In the 
outer marginals. These last are usually but a simple modification of the 
laterals, as shown (see plate) in the 20th and 30th teeth. 

There are 30-1-80 teeth, with hardly 13 laterals, and certainly not so 
many absolutely perfect ones. 

In P. alternata (see as above, p. 180, pi. vli, fig. 5) there are decided 
prominent side cusps and cutting points to centrals and first laterals. The 
shape of the centrals and first laterals also In alternatay Is quite different 
from those of this species. 

The genitalia agree with those of P. alternata figured by Dr. Leidy, in 
Terr. Moll. U. S., I. pi. vii, fig. 2, excepting, perhaps, that In Cumberland' 
ianat the genital bladder Is smaller, and its duct longer and narrower. 

For the specimens examined I am indebted to Dr. Elliott, 
a son of the late Bishop Elliott, who so generously contrib- 
uted specimens from southern localities a number of years 
ago, most materially assisting Mr. Bland and myself in our 
studies. 

This species was described by Dr. Lea, from Jasper, Mar- 
ion Co., Tenn. Sewanee, the University Place of Bishop 
Elliott, is in Franklin, the adjoining county. These are the 
only localities of the species thus far known. 

Fatula mordaz, Shuttl. 

East Tennessee. 

I have lately had au opportunity of examining its genitalia, and find 
them to agree with those of the typical alternata. The dentition is also 
the same (»ee Proc. PhUa. Ac. Nat. Sc, 1875, pi. VII, flg. 7). 
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Fatula altemata. Say. 

I have also examined and here figure (pi. xrli, flg^. 16>, the genitalia 
of the heavily ribbed form of P. ahemata, from Eastern Tennessee (Mr. 
A. G. Wetherby). It agrees with the typical P, aXtemata, and also In 
dentition. In both forms I found the duct of the genital bladder much 
longer than Is figured by Lcldy, in the Terrestrial Mollusks U. S. In P. 
Cumberlandiana also It is long, thus agreeing with alternata, 

Fatula Huahinensis, Pfr. 

Huahine Isl., Mr. A. Garrett. 

Liogual membrane, with 18-1 -Id teeth, of which about six are later- 
als. The type of dentition Is about the same as in Endodonta incerta, 
herewith described. The marginals are, however, different,, the two cut- 
ting points being bifid, the base of attachment low and wide. (Plate 
xvU, fig. 17). 

Endodonta incerta^ Moasson. 
Huahine Island, Mr. A. Garrett. 

I am indebted to Mr. Garrett, for the identification of this 
and all the Huahine species herewith described. 

I regret not Succeeding in obtaining the jaw of any species of this 
group, the more because some doubt about its existence has been ex- 
pressed. It is, however, probable that It will be found, as no agnathous 
genus has yet been noticed with* the quadrate marginal teeth, which charac- 
terize E. ine^rta, and also E, tumuloidest Garrett (Proc. Ac. Nat. Sc. 
Phila., 1875, p. 248, pi. xxi, fig. 6). 

Lingual membrane (pi. xvil, fig. 16) with Il-l-U teeth, of which 4 are 
perfect laterals. The marginals (of which the last is shown in the figure) 
are but a simple modification of the laterals. They dlifer fVom those of- 
tumuloidesy unless, indeed, I have, from their exceeding minuteness, failed 
rightly to interpret them. 

Helix Ingersolli, Bland (Microphysa). 
Mr. Ernest IngersoU : U. S. Survey of Territories, 1874. 

Jaw low, wide, slightly arcuate, ends slightly attenuated : whole an- 
terior surface with about 22 broad, fiat, slightly separated ribs, whose 
ends denticulate either margin. 

This form of Jaw is unusual among the HelicincB. It is somewhat like 
that of H, Lansingi (see Phila. Pr., 1876, p. 169). 
November, 1875. 18 Ann. Ltc. Nat. Hist., Vql. zl 
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Lingual membrane long and narrow. Teeth about 16-1-16. Centrals 
as usual in the Helicince (pi. xviii, fig. C). The side cusps and cutting 
points are well developed, the base of attachment longer than wide. 
Laterals of same type, but unsymmetrlcal, and consequently only bions- 
pld. The change f^om laterals to marginals (8th and 9th teeth of figure) 
is very gradual, there being no splitting of the inner cutting points, at 
least not as in most species (see pi. xii, fig. £). Marginals (IGth tooth of 
figure) very low, wide, with one inner, long, blunt cutting point, and one 
outer, small, blunt. 

The low, wide marginal teeth of this species are peculiar. 

Helix nifesoeiiB) Pennant (Fruticicold), 

Extracted from a dry English shell furnished by Mr. A. 
G. Wetherby. I include it here because the species has 
been introduced at Quebec. I was not able to illustrate it 
when treating of the Lingual Dentition of North American 
Land Shells, in Proc. Ac. Nat. Sc. Phila., 1875, 214. 

There are 26-1-26 teeth. The characters of all are shown in my fig- 
ures. It will be seen that the transition fh>m laterals to marginals (16 to 
i9), see also Lehmann, in Malak. Blatt. xvi, is gradual. The inner cut- 
ting point is not blfld. 

Helix pubesoenS) FHr. (^Fnuicicold). 

Haiti. Mr. V. P. Parkhurst to Mr. T. Bland. 

Jaw (pi. xv, fig. C) thin, semitransparent, low, slightly arcuate, 
ends scarcely attenuated, blunt; upper margin with a strong muscular 
attachment: no median projection to cutting edge; anterior surface with 
about 20 ribs denticulating either margin ; these ribs appear In most cases 
to be broad, flat, with narrow interstices, but in others there are appear- 
ances such as I have described in Bulimulus Umnceoides (see below). 

Lingual membrane long and narrow (pi. xv, flg. D). Teeth as usual 
in the HelidtuB, The .change from laterals to marginals is very gradual, 
not formed by the splitting of the inner cutting point. The 12th tooth 
(figured) shows the commencement of the transition. The 22d (figured) 
is a marginal tooth. The inner cutting point of the marginals is rarely 
bifid. 

Teeth about 24-1-24. 

Helix Studeriana, F^r. (Stylodon). 

Seychelles, Consul Pike to Mr. T. Bland. 

Jaw stout, strongly arched, ends but Uttle attenuated, blunt ; anterior 
Borfaee without ribs ; there are, however, a few, coarse, broad, vertical 
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wrinkles. One jaw had a slightly developed median projection to its cut- 
ting edge, another has no approach to a projection. 

Plate xiv, flg. C, shows the lingual dentition. Teeth 69-1-69, 
with aboat 22 laterals. There Is considerable resemblance to the denti- 
tion of J7. fringilla herewith described. The cutting points on centrals 
and laterals are, however, more pointed. 

This species is viviparous. 



Helix dentiens, F6r. {IHnUllaria). 

See Proc. Ac. Nat. Sc. Fhila., 1874, p. 67. I now offer flg. G of pi. 
xvi, to give more Aill details of the changes of the teeth from centrals to 
marginals, especially the side cusp and catting point of the outer laterals, 
and the transition flrom laterals to marginals. Tooth 88 is the last. 



Helix aspera, F£r. (^Thelidomus). 
Jamaica. Mr. V. P. Parkhurst to Mr. T. Bland. 

For Jaw and Ungual membrane see Amer. Joum. Conch. YI, 204. 

PI. xii, flg. 2, represents the genital system. The genital bladder 
(g. b.) Is elongated oval, on a short, stout duct. The penis-sac (p. s.) 
is stout, long, tapering bluntly to its apex, someway below which is the 
entrance of the vas deferens. The retractor muscle Is inserted at abooi 
the middle of the length of the penis-«ac. 



Helix Jamaioezusis, Chemn. (^Thelidomw). 
Jamaica. Mr. V. P. Parkhurst to Mr. T. Bland. 

Mr. Bland has already called attention (Ann. Lye. N. H. 
of N. Y. XI, 146, 1875) to the true subgeneric position 
of this species. I propose here only to give a figure of the 
dentition and genitalia. 



There are 41-1-41 teeth on Uie long and narrow lingual membrane 
(pi. xiv, flg. B). 

Jaw thick, arcuate, ends attenuated : anterior surAice with 14 decided 
but unequal, irregularly disposed ribs, denticulating either margin. 

Genitalia flgured on pi. xili, flg. F. The peculiarity of it is the ex- 
tremely long epididymis (e), convoluted at either end. The penis-sac 
has a contraction at its middle, below which it is black, above it, white. 
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Helix orispata, F6r. (JEurycratera). 
Port au Prince. Mr. V. P. Parkhurst to Mr. T. Bland. 

Llngaal membrane and jaw already described (see Proc. Acad. Nat. 
Sc, 1874, 67, pi. X, fig. 9^). 

Plate xii, flg. 8, represents the lower portions of the genital system. 
The genital bladder (g. b.) is very small, globular, on a long dnct, which 
is very narrow in its npper half and gradually enlarges below until it be- 
comes very stout. On the penis-sac (p. s.), above the Junction of the re- 
tractor muscle, is a small globular mass, of character unknown to me. 

Helix 8pinosa» Lea {Sunotrema). 

Tennessee. Mr. A. G. Wetherby. 

Plate xii, flg. 8, represents the genital system of this species. The 
penis-sac (p. s.) is very long, attenuated at either end, greatly swollen at 
the median third of its length. The genital bladder is oval, on a short 
duct. 

Helix stenotrema, F^r. (^Sunotremd), 

Tennessee. Mr. A. G. Wetherby. 

The genitalia are as figured To/thirsuta by Dr. Leldy, in Terr. Moll. U. S. 
There is, however, in this species, a much greater development of pros- 
tate, testicle and epididymis. The last named organ is scarcely convo- 
luted. The margins of the first named are scalloped. 

Helix barbigera, Kedf. {Sunotrema). 
Genitalia as in the last species. 

Helix tridentata, Say iTriodopaUi), 

On pi. xvii, fig. 19, 1 have given the genitalia of this species. They 
may be compared with those of the other species of Triodopsis given be- 
low. The genital bladder with its duct offer slight variations in all these 
species ; whether constant or not must be decided by Aiture study. My 
figures will draw attention to this point. 

Helix fallaXy Say (Triodopsis'). 
Genitalia (pi. xvii, fig. 11). See last species. 



* There are decided side catting points to ceatraU and laterals, though I taUpd to 
see them in the lingual figured. 
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Helix HopetonensiS) Shattl. (^THodoptis). 
City of Charleston, S. C. 
Genitalia (pi. xvli, fig. U). See above, JET. tridentata, 
« 

Helix Van Nostrandi, Bland, MS. {TriodopaU), 

Aiken, S. C. Miss Emma Van Nostraud. 

Jaw as nsoal in Triodop9is : ribs 17. 

Lingual membrane (pi. xvii, fig. 8} long and narrow. Teeth 24- 
1 - 24, with 10 laterals. The centrals have no distinct side cnsps or cut- 
ting points, but the latter are replaced by decided bulgtngs on the median 
cutting point. The figure gives the central with the first, tenth, eleventh, 
nineteenth and twenty-fourth teeth ; the last two are marginals. 

Genitalia (pi. xvii, fig. 12). See above under H, tridentata. 

Helix Bugeli, Shuttl. (Triodopsis). 
East Tennessee. Mr. A. G. Wetherby. 
Genitalia (pi. xvii, fig. 18). See above under J7. tridentata. 

Helix Harfordiana, J. G. Cooper (TWoelop^). 
California. Mr. Henry Hemphill to Mr. T. Bland. 

Lingual membrane (pi. xvili, fig. A) as usual in the subgenus (see 
Proc. Ac. Nat. Sc. Phila., 1875, 206). Teeth 26-1-26, with 12 laterals. 
The side cutting points to central and lateral teeth are well developed. 

Jaw as usual In the subgenus (see same references as above), with 
over 12 ribs. 

Helix fringilla, Pfr. {Merope). 

Admiralty Island. Mr. A. G. Wetherby. 

The dried remains of the animal in the shell of a cabinet 
specimen furnished the lingual membrane and jaw here de- 
scribed. The shell is the variety with the pink peristome. 

Jaw with numerous, crowded, stout ribs, denticulating either margin. 

Lingual membrane (pi. xiv, flg. A, pi. xv, flg. A) long and narrow. 
Teeth 28 - 1 - 28, with about 11 laterals. Centrals with base of attachment 
longer than wide; side cusps obsolete, side cutting points wanting; 
middle cusp broad, blunt, with a very short, broad, blunt cutting point. 
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Laterals like the centrals, bat unsymmetrical : the cutting point becomes 
longer as they pass off laterally, and at the 12th tooth it commences to be 
bluntly trifld. The marginals are peculiar ; their base of attachment is 
subquadrate with a single broad cusp, bearing a very broad, oblique, ex- 
panding, trifld cutting point; the outer dirislon very small, pointed; the 
median longer, very broad, squarely truncated ; the inner one about half 
the size of the median, recurved and sharply pointed. 

In pi. xiv, fig. A, I have represented the dentition of that portion of 
the lingual membrane where the cutting points are least developed. PI. 
XV, fig. A, represents that portion where they are most so. It mast 
always be borne in mind that such differences of development exist in all 
membranes. 

The dentition of this species is peculiar, resembling thiTt common in 
Orthalicus ra^er than the type usual in Helix. 

Helix lepOTinay Gould (^Pdygyra). 
Texas. Mr. A. G. Wetherby, 

Jaw as usual in the subgenus (see Phila. Froc. 1876, 201), with 12 
ribs. 

Lingual membrane as usual in the subgenus (see id.). Teeth 18 - 1 - 18, 
with 8 laterals (pi. xviii, flg. B). The 15th tooth figured is Arom another 
portion of -the membrane f^om that Aimishing the 18th. The extreme 
right hand figure of my plate represents a deformed first lateral tooth. 

Helix 'aurioulata, Say {Polygyra). 

St. Augustine, Florida, under the ruins of the sugar house 
chimneys at Hanson's deserted plantation. 

Having collected speciftiens of undoubted identity at Mr. Say's original 
locality, I have compared the genitalia with those figured by Leidy (Terr. 
Moll. U. S., I. pi. ix) and find them to agree. This is important, as the 
name ** auriculata" was used in that work to cover several species. 

I have also given (pi. xviii, fig. E) a better figure of the dentition 
than in Proc. Phila. Ac. Nat. Sc, 1875, pi. viii, fig. 12. There are 26 - 1 - 26 
teeth. The inner cutting point of the ISth tooth is bifid, so that there are 
12 laterals. 

Jaw with 10 ribs. 

Helix uvnlifers, Shuttl. (^Polygyra), 
Genitalia as in H, aurieulata. 

Helix septemvolvay Say {Poly gyro). 

St. Augustine, Florida. 

Plate xii, flg. 6, represents the genital system of the large form of this 
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species. It Is characterized by its extreme length, as woald be expected 
/torn the form of the shell. The vagina (v.) is extremely long and narrow. 
The genital bladder (g. b.) is elongated oval, on a short, slender dact 
The penis-sac (p. s.) is very long, attenaated to a point above, where the 
retractor muscle is inserted. 

The digestive system is also very mnch elongated. The odsophagus 
especially is excessively long, as are also the ducts to the salivary glands. 



This species is extremely common all over St. Augustine 
and its vicinity. The large form I found almost restricted 
to the moat of the old fort, especially at the foot of the main 
western wall. 



Helix Febigeriy Bland {Polygyrd). 
Near Mobile, Alabama. Dr. E. R. Showalter. 
Genitalia as in H, s^temvolva (see pi. xil, fig. 6). 

Helix oereolus, Mnhlf. (Polygyra). 

For this and many species of Key West I am indebted to 
the kindness of Mr. W. W. Calkins. 

Jaw as usual in the subgenus (1. c), with over 14 ribs. 

Lingual membrane as usual (pi. xvl, fig. C). Teeth 22-1-22, with 9 
laterals, the inner cutting point of the 10th tooth being bifid. Marginals 
with base of attachment low, wide, with one inner, long, oblique, bifid 
cutting point, and one short, bluntly bifid, small, outer cutting point. 

Genitalia as in last species. 

Helix Carpenteriana, Bland CPolpgyra), 
Key West. Mr. W. W. Calkins. 

Jaw as usual in the subgenus : (I.e.): ribs over 12. 

Lingual membrane as usual (pl. xiii, fig. K). Teeth 22-1-22. The 
character of the various teeth is shown in the figures. There are 9 laterals, 
the 10th tooth having a bifid inner cutting point. 

I can now state that H, cereolus, Oarpenteriana, aeptemvolva, volvoxis, 
and Febigeri have the same dentition. In all, the splitting of the inner 
cutting point commences at the tenth tooth. 

Genitalia as in H. septemvolva described herewith. 
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Helix exoleta, B\nn. X^esodon). 

I have already referred to the peculiarity of this species in sometimes 
having, and sometimes wanting, side cutting points to outer lateral teeth, 
and a bifurcation to the inner cutting point of the marginals (see Proc. 
Phila. Ac. Nat. Sc, 1875, 243). I here figure teeth flrom a lingual mem- 
brane differing in this respect from that figured by me before (I. c. pi. xi, 
fig. 7). The cutting point of the central and first lateral teeth have a lat- 
eral bulging which represents the side point. "^ This point appears about 
the 11th tooth. 

Plate xvi, fig. D. £. The 60th tooth is the last. 

Fig. £* represents an inner marginal tooth fh>m another membrane, 
agreeing with my former figure in having a simple, not bifid, inner cutting 
point. 

I am sure of the identity of each individual examined, having verified 
it by the peculiar genital bladder and penis-sac, figured by Lcidy, 1. c 

Helix ruflcinota, Newc. {Ariontd). 
Catalina Isl., California. Mr. Henry Hemphill. 

Plate xiii, fig. A, shows the genitalia. There are no peculiar acces- 
sory organs, as in ramentoaat Nickliniana, Kelletti, etc. (see Proc. Phila. 
Acad. Nat. Sc, 1874, pi. ill, iv). A dart sac ? (d, s,) is, however, pres- 
ent. 

Helix Carpenteriy Newc. (AriotUa). 

Coronado Islands, coa9t of Lower California. Mr. Henry 
Hemphill. 

Genitalia as in ff. Nickliniana (see Proc. Ac. Nat. Sc. Phila., 1874, pi. 
iv, fig. 8). The fiagellate ends of the vaginal prostate are shorter in 
this species. 

Jaw as usu^l in the subgenus (see Proc. Ac. Nat. Sc. Phila., 1875, 216), 
with over seven ribs. 

Lingual membrane long and narrow. Teeth 48 - 1 - 48, with 20 laterals. 
See pi. XV, fig. B. It will be seen that the central and first lateral teeth 
have no side cusps or cutting points ; it appears first on the 8th tooth. 
The change from laterals to marginals is formed as usual, the inner cut- 
ting point of the 21st tooth being bifid. A marginal is shown in the S4th 
tooth. 

* I fear that in my tgnre of the dentition of M. aU>oM>ri» (]• oO I have mistaken thit 
bulging for a distinct catting point. The membranes of all oar species should be 
carefiilly restudied with the view of learning whether there is any difference other than 
of degree between this bulging and a distinct cutting point. The flgnres of Semper 
(Phil. Archip.) should be careAiUy studied, as they show best the two planes of the 
cusp and cutting point. 
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Helix Ayresians, Newc (Arionta). 

San Miguel Isl., California. Mr. H. Harford. 

Genitalia as In H. Traski (sec Ann. Lye. N. H. of N. Y., XI, 30, pi. 
▼i, flg. 4). The flagellate extensions of the vaginal prostate beyond 
the bulbs in this species are, however, much shorter and stouter. 

Helix exarata, Pft. {AHonta), 

Alameda Co.,. Calfornia. Dr. L. G. Yates. 

Genitalia as in U. NicJdiniana, Proc. Ac. Nat. Sc. Phlla., 1874, pi. Iv, 
flg. 8. 

Helix DiabloensiSy J. G. Cooper. (^Arionta). 
Alameda Co., California. Mr. L. G. Yates. 

Jaw as usual in the genus, (see Proc. Phlla. Ac. Nat. Sc, 1875, 216), 
with 5 ribs. 

Lingual membrane (pi. xv, fig. G), as usual in the subgenus. The 
central and first lateral teeth have no side cusps or cutting points ; these 
appear on the 13 th tooth. The 18th tooth has Its Inner cusp bifid ; there 
may, therefore, be said to be 17 laterals. The marginals (see figure for 
the last one), are Ibw, wide, with one inner, long, oblique, bifid cutting 
point, and one outer small cutting point. There are 87-1-87 teeth. 

Genitalia as in H, exarata. 

Helix arrosa, Gould (^Arionta). 

Plate xli, fig. 5, gives the genital system. 

The penis-sac Is extremely long and gradually tapers Into a flagellum. 
It receives the retractor muscle beyond the middle of Its length, and the 
vas deferens at three-quarters of Its length f^om the vagina. The genital 
bladder (g. b.) is very small, oval, on a very long duct, which has a very 
long, stouter, accessory duct (a. d.)* 

From JJ. NicklinianQf H, arrosa dlfifers greatly In the total want of the 
peculiar accessory organ, probably a vaginal prostate, which characterizes 
that species (see Phlla. Proc. 1874, 41, pi. lil, fig. 4). From ff, Tovm- 
sendianay It still more widely dlfi'ers (see same, 1878, 254, pi. i, fig. 4), In the 
character of the penis-sac and genital bladder. 

Helix flACta, Newc. (Arionta). 

Sta. Barbara Island, California. Mr. H. Hemphill. 

In my account of the dentition of North American Land Shells In Proc. 
PhUa. Ac. Nat. Sc, 1875, 1 was unable to Include this species. 
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Jaw already described. 

Lingual membrane long and narrow (pi. xvii, fig. 13). Teeth 26-1-26, 
as usual in Arionta, The fourth has decided side cusp and cutting point, 
which on the central and first three laterals are replaced by a prominent 
bulging of the large cutting point. The thirteenth tooth has its inner 
cutting point bifid. My figures give the central with the first, fourth, 
twelfth, thirteenth, seventeenth and twenty-sixth teeth, the last two being 
marginals. 

Genitalia (pi. xvii, fig. 9) without the accessory duct of the genital 
bladder, and with a dart sac (?). They resemble nearly those of H. ruf- 
cincta (see above), differing chiefly in the length of the duct of the genital 
bladder. At the base of the dart sac there appear two simple, thread-like 
organs, reminding me of those of J7. Stearnsianay but without their ter- 
minal complications. I have not figured them, being uncertain whether 
they should be considered as a part of the genital system. 



Helix Tpyoni, Kewc. {Euparifpha), 
Sta. Barbara Island. California. Mr. H. Hemphill. 

Jaw already described by me (L. & Fr. W. Shells, I. 179). 

Lingual membrane (pi. xvii, fig. 6) long and narrow, quite as in 
Arionta. Teeth 42 - 1 - 42. The eleventh lateral has ^ decided side cusp 
and cutting point. The 14th has its inner cutting point bifid. The char- 
acters of the individual teeth are shown in the figure, which gives the 
centra], the first, eleventh, fourteenth, thirty-seventh and forty-second 
teeth. 

Genitalia (pi. xvii, fig. 10) as usual in Arionta, especially in JET. Stearm- 
iana, but with this important difference, that fh>m the base of the dart 
sac one thread-like organ alone proceeds, the other being replaced by a 
sponge-like process, evidently a form of vaginal prostate. 



Anadenua P 

Himalaya Mts. Museum of Comparatiye Zoology, Cam- 
bridge, through Mr. Anthony. 

On pi. xviii, fig. 1, I have figured the dentition of this slug, whose 
specific name is unknown to me. There are 58-1-58 teeth. 

The jaw is thick, low, wide, slightly arcuate ; ends but little attenuated : 
anterior surface with 14 stout, unequal, separated ribs, denticulating 
either margin. 

The dentition is of the same type as described in the genus by Heyne- 
mann, Malak. Blatt. X, 1869, p. 138. 
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OrthaUoUs xmdatiiB, Bnig. Var* 
Key West. W. W. Calkins. 

This is the form figured as 0. zebray MttlL, in Terr. 
Moll. U. S., IV, pi. Ixxviii, fig. 12, and L. & Fr. W. 
Sh. N. A., I. p. 216, fig. 370 (not fig. 371). It has also 
been found on Indian Key, Sandy Key, Cape Sable and Key 
Biscayne. 

Mr. Calkins kindly sent me specimens preserved in spirits. The gen- 
italia are like those #f the typical 0. undatm, firom Jamaica (see Ann. 
N. Y. Lye, N. H., XI, 41). So also is the Jaw. 

The lingaal dentition I hare figured on pi. xiii, fig. B, gWlnp; one cen- 
tral with its adjacent lateral, and one marginal tooth. There are 126 - 1 
-126 teeth. The catting points are somewhat more developed than in 
the typical undatus (see Proc. Ac. Nat. Sc. Phila., 1876, pi. vl, fig. D). 

Aiiolimaz Hemphilli (n. sp). 

From Mr. Henry Hemphill I have received specimens of an 
undescribed species of AriolimaXy collected by him at 
Niles Station, Alameda Co., California. 

It is trom 25-81 mill., long, of a transparent flesh color, much more 
slender than the other known species, with a mnch more pointed tail. 
The mantle is also longer. These characters, even in specimens pre- 
served in alcohol, readily distinguish the species. On dissecting the 
specimens, I also found distinguishing specific characters in the genitalia 
(pi. xii, fig. 7). The testicle (t.) embedded in the liver, i& brown, com- 
posed of thickly packed fasciculi of long, blunt coeca, the mass formed 
by them is cuneiform. The ovary (ov.) is narrow and pointed. The gen- 
ital bladder (g. b.) is small, oval, with a short, narrow duct, which be- 
comes much more swollen at its Junction with the vaginia. The penis 
sac (p. s.) is extremely short, globular, receiving the vas deferens at its 
upper posterior portion, and the retractor muscle at its farther end. Oppo« 
site the mouth of the penis sac the vagina is greatly swollen. 

A comparison with my figures of the genitalia of A, Andersonif (pl« 
xii, fig. 9), and A. Columbianus, Cal\fomicu8 and niger (Phila. Proc., 1874, 
pi. U and xi), will show how widely they diifer from those of the present 
species. 

The Jaw is thick, low, wide, slightly arcuate, ends scarcely attenuated ; 
anterior surface with 8-12 decided ribs, dentlcalating either margin. . 

Lingual membrane (pi. xviiii fig. H) as usual In the genus (see Fhila. 
Proc, 1875, 198). Teeth 81 - 1 - 81. 
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Ariolimax Andersoni, J. O. Coop, f 

From Mr. L. G. Yates I have received specimens of an 
Ariolimax found in the mountains of Alameda Co., Cali- 
fornia. From the fact of the reticulations of the surface of 
the animal having the foliated appearance noticed in Arion 
foliolatuSj Gld., Prophysaon Hemphilli^ Bl. & Binn., and 
Arion Andersonij J. G. C, I am inclined to refer the spec- 
imens to one of those species. I am entirely unacquainted 
with the first (see Ann. N. Y. Lye. N. H.,X, 297), the 
second is generically distinct, the latter may be identical.* 
The specimens have all the characters of Ariolimax (see 
Proc. Ac. Nat. Sc. of Phila., 1874, 33). They are about 
35 mill. long. 



The Jaw is as usual in the genus, wide, low, with about 18 broad, sep- 
arated ribs, denticulating either margin. The lingual membrane is as 
usual. Teeth 48-1-48. The characters of the teeth are sufficiently 
shown in my fig. G, of plate xii. The change ttom laterals to marginals is 
very gradual (48), the latter being but a simple modification of the former. 

The genitalia (pi. xli, fig. 9) are very much like those of A, niger (see 
Fhila. Proc. 1. c, pi. xi, fig. C), especially in the shape of the penis-sac, 
and the peculiar accessory organ (y. p.), probably a vaginal prostate. 
The genital bladder diflters somewhat in shape, and also the testicle. 

The rudimentary shell has decided concentric layers. The caudal 
mucus pore is ^ in ^ Columbianus (Phila. Proc. 1. c, pi. ii, fig. B). 



Should this not prove the species described as Arion 
Andersoni by Dr. J. G. Cooper, it must receive a new name. 
It is a true Ariolimax^ most nearly related to A. niger. The 
latter species wants the foliated reticulations, and has its 
posterior termination more blunt, with a decided lateral cleft 
at the mucus pore. 



*I have lately received from Dr. Cooper, under the name of Arion AndenoiU^ speo- 
imenB agreeing perfectly with the form of Proph^taon referred to as probably unde- 
ficribed on p. 890, and pi. xUi, fig. 6, of Ann. of Lye. of N. H. of N. T., toI. X. Should 
Dr. Cooper's Arion Anderiont prove, therefore, to be a ProphyMaon^ it will retain its 
speciflc name, while the slug before us may also retain the speclflo name Ander$onL 
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Binneya notabilis. J. 6. Coop. 
Sta. Barbara Island, California. Mr. Henry Hemphill. 

Mr. Hemphill, who has contributed so largely to our 
knowledge of the land shells of the Pacific coast, has lately 
visited the Island of Sta. Barbara. Among the species found 
by him is Binneya noiabilis^ which was originally described 
from thence by Dr. J. G. Cooper. Mr. Hemphill has kindly 
sent me living specimens, as well as others preserved in 
spirits. I am, therefore, able to give a full generic descrip- 
tion, with a figure (pi. xvii, fig. 4) of the animal as it 
appears when half extended. I did not succeed in inducing 
it to protrude itself fully. The descriptions will supersede 
those formerly given by Mr. Bland and myself in L. & Fr. 
W. Sh. N. A., I. 67. 

When received, the living examples were furnished with the 
peculiar epiphragm described by Dr. Cooper. On becoming 
again active, this epiphragm was left entire, still adhering to 
the surface on which the animal had formed it. In one indi- 
vidual I observed a second, inner epiphragm, simple, without 
the perpendicular walls. 

The Mexican genus XanOtonyx^ is no doubt nearly allied 
to Binneya^ but it does not appear from the figures of 
alcoholic specimens given by Messrs. Fischer and Crosse 
(Moll. Mex. et Guat.) that the mantle of Xanthonyx is ex- 
tended anteriorly, and the position given by them of the 
respiratory oflice is different. Should future study of the 
living animal prove Xanthonyx identical with Binneya^ the 
former will be considered as a synonyme of the latter. 

Dr. Pfeiffer (Mon. Hel. Viv. VH) suggests the identity 
of Binneya with Daudebardia^ ignoring entirely the distinc- 
tion of the first divisfons now recognized among the Geojpkila 
of presence or absence of a jaw, or of aculeate or quadrate 
teeth. By the modern arrangement these two genera are 
most widely sepai*ate4* 
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The sarface of the animal Is dirty white, with aboat seyenteen Tertical 
rows, on each side, of dark blae or slate blotches, iuterrapted by the 
longitudinal reticulations runniug parallel to the foot, but again com- 
mencing and extending to the edge of the foot. These blotches diverge 
in all directions Arom under the shell and mantle, running almost perpen- 
dicularly on the side of the animal, but very obliquely in front^nd behind. 
The tail is quite keeled with oblique blotches. These blotches also run 
obliquely from a median line on the fore part of the extended animal. 
Tentacles, eyepeduncles and front of head slate color. Lips developed 
and kept constantly in motion as tentacles. The reticulations of the sur- 
face are large and few. 

In specimens preserved in alcohol there appears a locomotive disk. 
There is no caudal pore. The respiratory and anal orifices are t&r behind 
the centre of the mantle edge on the right of the animal. The genital 
orifice appears somewhat behind the right eyepeduncle. The mantle is 
scarcely reflected upon the shell, even in front. When the animal is fUIly 
extended. Dr. Cooper says the mantle equals one-fourth of its length. 
The mantle exudes mucus freely. It seems fixed to the shell, nat chang- 
ing its position with the movements of the auimal. 

One of the shells collected by Mr. Hemphill is twice as large as that 
whose measurements are given by Mr. Bland and myself. 

The Jaw is thick, slightly arcuate, ends blunt : anterior surface with 
six well developed ribs denticulatiug either margin, situated on the central 
third of the jaw, and as many subobsolete ribs on each outer third : no 
median projection. PI. xvii, fig. 2. 

Lingual membrane (pi. xvii, fig. S) long and narrow. Teeth 81-1-31, 
with about fifteen laterals, but the change Into margluals is very gradual, 
the latter being a simple modification of the former. My figures give a 
central with the first, sixteenth and thirty-first teeth. 

The genitalia I did not succeed in extracting, they being but imperfeotly 
developed in the individuals received. The nervous ganglia and the di- 
gestive system present no peculiar features. 



The generic description will be as follows : — 

Animal hellclforme, antice obtusum, postice rapide acuminatum. Palli- 
um subcentrale, extra testam antrorsum prolongatum. Discus gressorius 
distinctus. Porus mucosus caudalis nullus. Apertura resplratorla et 
analls ad dextram sita, in parte posteriore marginis pallii. Apertura 
genitalis post tentaculam dextram oouligeram. * 

Testa externa, paucisplra, haliotoldea, animal non includens. Pars 
exclusa in hiberuis epiphragmate albldo, duro, membraneo protecta. 

Maxilla arcuata, costis valldis exarata. Dentes linguales quadrata, 
centrales trlcuspldatse, laterales et marglnales bicuspidate. 
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Coeoilianella GKindlachi, Ttr. 
St. Martin. Dr. H. E. Kygersma to Mr. T. Bland. 

Mr. Bland has already noticed this species In Ann. Lye. Nat. Hist, of 
N. Y., XI, 152, 1875, where a detailed description of the jaw and Ungual 
membrane will be found. 

I add a figure of the Jaw (pi. xili, fig. D), with a still more enlarged 
view of a portion of it (flg. G), to show the character of the ribs. As 
stated in the article referred to, these ribs are quite different ft'om those 
described by Sordelil for C. acicula, 

PI. xiii, flg. H gives a camera lacida drawing of a central, lateral and 
marginal tooth. Flg. 1 gives a still more magnified view of the transition 
and marginal teeth, not drawn, however, by camera iucida. 

Jaw low, wide, slightly arcuate, ends attenuated; whole sorface cov- 
ered with about 22 crowded, broad, flat ribs, denticulating either margin. 

Lingual membrane long and narrow. Teeth 18 - 1 - 18« with 4 perfect 
laterals. Centrals with their base of attachment long, narrow, their re- 
flected portion aboat one half the length of the base of attachment, tri- 
cuspid ; the middle cusp stout, with a short blunt cutting point, side cusps 
subobsolete,'but with small, distinct cutting points. Lateral teeth with 
their base of attachment subquadrate, much longer, and very much 
broader than that of the centrals,«the reflected portion short, stout, tri- 
cuspid, the middle cusp very stout and long, reaching the lower edge of 
the base of attachment, beyond which projects the short, stout cutting 
point ; side cusps subobsolete, but bearing distinct, though small cutting 
points. There are four perfect laterals, the fifth tooth being a transition 
to the marginals, by the base of attachment being lower, wider, not ex- 
ceeding the reflected portion, with one inner large cusp bearing one outer 
large cutting point representing the outer cutting point of the flrst four 
lateral teeth and one inner, still larger, cutting point, representing the 
middle cutting point of the flrst four laterals, and one smaller, outer cusp, 
bearing one small, sharp, bifid cutting point, representing the outer side 
cutting point of the first four laterals. The sixth tooth has the largest 
cutting point bifid. The balance of the teeth are true marginals. They 
are very low, wide, with two low, wide cusps, bearing each several irreg- 
ular, blunt cutting points. 

The dentition of this species is, as would be anticipated, of the same 
type as the allied Ccecilianella acicula as figured by Lehmann (Lebenden 
Schnecken Steltins, p. 128, pi. xili, fig. 43, and Sordelil, 1. c, fig. 26). 
The Jaw, however, has no appearance of the ** brace ** like ribs described 
in that species by Sordelil (Atti Soc. Ital. Sc. Nat., XIII, 1870, 49, pi. 1, 
fig. 25). The ribs are quite like those figured of Helix Lansingi (Ann. 
Lye. Nat. Hist. N. Y., XI, p. 75, fig 2 A) although they are narrower. 
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Stenogyra junoeSt Gld. 
Islaud of Huahine. Mr. A. Garrett. 

The species was described originally as a Bulimus^ in which genus it 
is retained by PfeiiTer. I do not find it in die Hellceeu, ed. 2. 

Lingual membrane with 28-1-28 teeth, eight of which are laterals. 
Teeth as in 8, hasta as figured by me, Proc. Ac. N. S. Phila., 1875, pi. 
XX, fig. 2. 

Strophia inoana, Binney. 
* Key West. Mr. W. W. Calkins. 

Jaw already described (Proc. Acad. Nat. Sc. Phlla., 1S76, p. 190, 
fig. 87). 

Lingual membrane (see above reference) with 27-1-27 teeth. The 
change ftom laterals to marginals is as shown in the ninth and t«nth tooth. 
There is the usual splitting of the inner cutting point beyond the ninth 
tooth. The extreme marginals are low, wide, with one inner, long, 
bluntly bifid cutting point and one outer, short. 

All the changes nrom centrals to extreme marginals are shown In the 
figures. PI. xlii, flg. J. 

The splitting of the inner cutting point of the marginals was not 
detected by me before in S, ioatoma and mumia, I have, however, 
lately found it in those species. 
• 

BulimuliLB pallidior, Sowb. 

Lower California. Mr. A, G. Wetherby. 

Plate xll, fig. 1, represents the genital system. The penis sac is long, 
tapering at its end, where the retractor muscle is inserted. The genital 
bladder (g. b.) Is globular, on a long, stout duct. 

Bulimulus limns&oides, F6r. 
St. Kitts. Dr. Branch to Mr. T. Bland. 

Jaw (pi. xvl, fig. A.) low, wide, semltransparent, slightly arcuate, 
ends scarcely attenuated, blunt : anterior surface with about sixteen ribs, 
denticulating either margin. It is extremely difficult to decide upon the 
character of these ribs. Some appear to be a simple thickening of the 
Jaw formed by the overlapping of distinct separate plates. Others remind 
me of the distant narrow ribs of most of the Bulimulit of the character 
of the ribs in Cylindrella, etc. At other points upon the Jaw there seem 
to be broad, flat ribs with narrow interstices. 
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Liuganl membrane long and narrow (pi. xvi, flg. B.)- Teeth as 
nsaal in the Helicince, The change /rora laterals to marginals is very 
gradual, the latter being but a modiflcatlon of the former, with two cut- 
ting points, the inner the longer. Thus it appears that this species in its 
dentition agrees with B. cinnamomeo-Wieatus^ palUdior^ chrysaliSf deal' 
batuSf GuadahipensiSt alternatus^ aporadicxis, solutusy stpulcralU^ durus, 
Pervvianus, rhodolarynx, and not with laticinctitSy Bahamensis, auris-leporis^ 
papyraceu8„ Jonasi, membranaceusy trigonostomus, flavidusy virginnlis, cou' 
vexuSf VincentinuSf LobbU altemansy muUi/asciatugy primtdaris (see Ann. 
Lye. N. H. of N. Y., XI, 34 et seqq.)- 

Teeth 30-1-30 with about ten laterals. The outer cutting point of the 
marginals is sometimes bifid. 

Cylindrella Poeyana, Orb. 
Key West. Mr. W. W. Calkius. 

Jaw as nsual in the genus, with about 40 delicnte ribs. 

Lingual membrane long and narrow (pi. xv, flg. F). Teeth 14-1-14 
of the same type as I have already shown to exist in this subgenus Oori' 
gylostoma (see C. elegans, Pfr^ Proc. Phil. Ac. Nat. Sc, 1875, pi. xx, flg. 6). 

Cylindrella omata» Gundl. {Gongylostoma). 
Cuba. Cabinet of Mr. Bland. 

Jaw not observed. 

Lingual membrane with 18-1-18 teeth, of which three only are well 
formed laterals, the change to marginals being very gradual. The type 
of dentition is the same as I have described in C Pveyana (see above). 
It will be noticed in my figure F of plate xv, that there is a slender, 
simple, upper prolongation or pedicle above the inner, palmate cutting 
edge, as well as the pedicle on which the outer cutting edge rests. This 
is the case also In C. elegans and C. Poeyana, and may, therefore, be con- 
sidered charactcribtic 9t the section Gongylostoma, 

Amphibulima Bawsonis, Bland In lltt. 

Governor Rawson to Mr. T. Bland. Island of Montserrat, 
between Nevis and Guadeloupe. 

Plato xlll, fig. C, represents the genital system. There are no acces- 
sory organs. 

The jaw is as usual in the genus (see Proc. Phlla. Ac. Nat. Sc, 1874, 
pi. viii, flg. 2, for that of A. ridtescens). About 33 ribs, those at the 
upper centre of the jaw running obliquely and meeting or ending before 
reaching the lower margin. 
November, 1875. 14 Ann. Lyc. Nat. Hist., Vol. xi. 
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Lingual membrane (pi. xiv, fig. £) as usual in the genus. Centrals 
with the base of attachment very much larger than that of the laterals, 
and with an enormous, single, broad, long, rapidly and obtusely pointed 
cutting point. No side cusps or side cutting points. Laterals of the form 
usual in the Helicince, with a stout, inner cusp, bearing a broadly truncated, 
short cutting point, and a small side cusp bearing a short cutting point. 

The change from laterals to marginals is shown in the 10th, 15th and 
27th teeth in the plate. 

The marginals (28th and 68th teeth in the plate) have a long, narrow 
base of attachment, which near its lower margin bears a short, slightly 
expanding, bluntly trifld cusp : from this cusp springs a short, expanding, 
bluntly denticulated, broad, cutting edge, the inner denticle the largest. 
This cutting edge is shown in the 67th aAd C8th teeth on a more enlarged 
scale. There is great variation in the denticulation of the cutting edge. 

There are 68 - 1 - 68 teeth. • 

I'he peculiarity of this membrane is the enormous development of the 
central tooth. 

I have (1. c.) given figures of the deDtition of A. patula, 
Brug., of St. Kitts and of Dominica, of A. appendiculata, 
Pfr. of Guadeloupe, and of A. rubescenSj F6r. of Martin- 
ique.* Dr. Fischer (Journ. de Conch. XXII, 1874, pi. v), 
figures that of A. depressa of Guadeloupe, and A. patula of 
Guadeloupe.* 

Dr. Fischer also (1. c.) figures the dentition of A. rubes- 
cens. He gives inner side cutting points to the lateral teeth 
which I did not find in my specimens. His figure of the 
dentition of the Guadeloupe A. patula is certainly specifi- 
cally distinct from the St. Kitts and Dominica form. It 
seems as if there were the following jjiistinct species of 
AmphibuUma : depressa^ appendiculata^ rubescens, patula of 
Guadeloupe, patula of St. Kitts and Dominica and Hawsonis. 

It is with extreme regret that I find the Amphibulinuz still 
treated Jis species of Succinea by Dr. Pfeifler in vol. VII of 
his Monographia, even as late as the present year. Messrs. 
Fischer and Crosse, as well as Mr. Bland and myself, have 



• My friend Mr. Bland and myeeir were indebted to Got. Rawson of Barbados^ lor 
specimens of this last, as well as for many other valuable West Indian species. The 
sense of our great obligation to rflm is increased at this moment by hearing that be 
has left Barbados to settle permanently in Euglaud. 
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shown the genus to be widely distinct from Succinea^ in its 
jawy its lingual membrane, and its genital system. 

Succinea campestris, Say. 
St. Augustine, Fla. 

Grenitalia as in S. obliqua. Say, flgared under the name of 8, ovalis, by 
Leldy, Terr. MoU. U. S.^ I. pi. xUl. fig. 1-3. 

Succinea pallida, Ttr. 
Raiatea Isl. Mr. A. Grarrett. 

Lingual membrane (pi. xvii, fig. 7) with 30-1-30 teeth, with about 
eleven laterals, but the change into marginals is very gradual. The figure 
shows a central, first lateral and a marginal in the flrteenth tooth. 

Jaw as usual in the genus : no anterior ribs. 

Succinea papillata, Ttr. 
Huahine Isl. Mr. A. Garrett. 

Jaw as usual : no anterior ribs. 

Lingual membrane (pi xvil, fig. 6) with 25-1-25 teeth; nine laterals, 
the tenth tooth having its inner cutting point bifid. Some of the outer 
laterals have their outer cutting point bifid. 

Tomatellina aperta. Pease. 
Huahine Isl. Mr. A. Garrett. 

Among the species received from Mr. Garrett were two 
of this genus, T. aperta^ Pse. and T. oblonga^ Pse. I did 
not succeed in extracting the jaw of either. With the* 
lingual membrane I was more fortunate, which is the more 
satisfactory from the fact of the dentition being quite similar 
to that which Mr. Bland and myself have described for 
Achatinellay s. s., Partulinay etc., sub-genera oi Achatindla 
(Ann. Lye. N. H. of N. Y., X. 331). From the exceeding 
minuteness of the individual teeth I find great difficulty in 
counting the cutting points. They seem to be about eight, 
in the form of regular denticles, not of unequal size as in 
Achatinella. 
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Tornatellina is recognized as a genus by Pfeiffer (Mon. 
VI), but by von Martens (Die Heliceen) is considered a3 a 
subgenus of Cionella. It now remains to be seen whether 
this peculiar dentition is shared by other species. 

I am indebted to my friend, Mr. A. 

T. E. Lansing, for the drawing of the 

teeth here given. It represents the 

^ — V. \ / central, with the first and second side 

^_C?*Vy^l J teeth. There are an exceedingly 

w*^^ / large number of teeth beyond this, 

j ft^ of the same type quite to the exterior 

aV margin of the membrane. The teeth 

are arranged obliquely in waving 

rows, as is also the case in Achatinella. 

Tornatellina oblonga, Pease. 
Island of Huahine. Mr. A. Garrett. 

Dentition sane as in the preceding species. 

Achatinella. 
Already in connection with my fiiend, Mr. T. Bland 
(Ann. Lye. Nat. Hist, of N. Y., X, 331, pi. xv), I have 
described and figured the jaw and lingual dentition of sev- 
eral groups or subgenera of Achatinella. Recently, I have 
received from Mr. J. G. Anthony, some more specimens in 
alcohol. I am indebted to Mr. J. H. Redficld for their 
identification. 

I find A, marmorata, Gould, of whicli A, plumhea, Gul., already exam- 
ined, is a synonyme, of the subgenus PartuUna^* to have the same denti- 
tion as we have shown to characterize that subgenus as well as Achatinella 
8. s. 

Of Lpptadiatina there was the following : textilis^ F6r. The dentition 
is as in the other species of the subgenus examined by me. There are 
26-1-26 teeth, with 8 laterals. On pi. xlv, fig. G, I figure the transition 
ft-om lateral to marginal teeth, and two decided marginals. These last 

* I use the Bubgeneric names of Voo Martens. 
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show the two catting points which characterize the section h (see my 
paper referred to above, p. 334). On the same membrane, however, are 
some marginals having three catting points and some which are quite 
pectinate, being, therefore, lliie my section c to which I formerly referred 
the sabgenns. This variation shows that my distinction between b and c 
was not well founded. 

Of Laminella there was one species : A. obesa, Newc. The jaw is like 
my fig. 7 (1. c). Teeth 27-1-27, of same type as other species of the 
subgenus (see my paper, 1. c). I have, however, figured the 19th tooth 
(pi. xlv, flg. H), to show that here, again, I do not find the character of 
only two cutting points to be constant in the marginals, the outer catting 
point being trlfid in the tooth figured. 

Of Nexocombia there was A, venuBta^ Mighels. There are 24-1-24 
teeth, with about 8 laterals (pi. xiv, flg. D). Here, again, the marginals 
figured are pectinate, though others are simply with two cutting points 
as I formerly (1. c.) supposed the case In all species of this subgenus. 
Jaw slightly arcuate, with blunt ends ; a few vertical wrinkles. 

From my finding the variation I have noted above in the marginal 
teeth of I^eptachatina and Neiocombiai I am forced to doubt the accuracy 
of the distinction In my sections b and c (see 1. c). 

There were also specimens of Achattnella auricula^ F6r., which is in- 
cluded in Achatinella by Pfelffer (Mon. VI), but referred by von Martens 
to Partula. The dentition proves it to be an Achattnella, being of the 
same type as Achatinella s. s., and Partulina, 



Note on the Classification of the Achatellince. 

By THOMAS BLAND. 

In the paper by my friend Mr. W. G. Binney and myself, 
'* On the Lingual Dentition and Anatomy of Achatinella and 
other Pulmonata" (Annals X, 1873), we adopted and gave 
particulars of the classification of v. Martens (Die Heliceen, 
ed. 2) and came to the following conclusion, viz., that three 
groups are indicated by the forms of lingual dentition in the 
genus Achatinella. 

a. Partulina^ Achatinella s. str. 

b. Newcombia^ Laminella. 

c. Leptachatina. 

As regards the subgenera (of v. Martens) not represented 
among shells received from Mr. Gulick, we concluded, judg- 
ing from the shell alone, that Bulimella and Apex belong to 
the group a, and Zafi/eHa rather to 6 or c than to a. 
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ConsideriDg the iDtimate acquaintance of my friend, Mr. 
Gulick, with the genus, and his publication of a classification 
of the AchateUinoe (Proc. Zool. Soc, 1873), it seems to me 
very desirable that his views should be compared with those 
of V. Martens, with especial reference to the results obtained 
from examination of the dentition. 

In the foregoing paper by Binney, he expresses doubt as 
to the validity of our group c, and for my present purposes 
I therefore adopt two groups only, a and 6, as indicated by 
the dentition of the species. 

Gulick's classification is as follows : — 

ACHATELLINiE. 

A. Arboreal Genera. 

1. Ackatinellat Swainson. 

Type A, vulpina^ F6r. 
This is eqoivalent to the s. g. Achatinella s. str. of t. Martens. 

2. Bulimella, Ffeiffer. 

Type B, rofea, 8w. 
This agrees with the s. g. Bulimella of y. Martens. 
8. Apex, y. Martens. 

Type A. decora, F6r. 
This also agrees with the s. g. Apex, y. Mart. 
4. Laminella, Pfeiffer. 

Type L. gravida, F6r. 
Laminella, Oalick, includes section b of Newcombia, y. Mart., bat 

otherwise agrees with Laminella of that author. 
6. Partulina, Pfeiffer. 

Type P. virgulata, Mighels. 
Gnlick embraces in this s. gen. two sections, Perdicella and Ebur- 

nella, proposed by Pease, the type of the former placed in Lept- 

achatina by v. Martens, of the latter in Partulina, 
Partulina, Gullck, otherwise agrees with the same s. gen. of y. 

Martens. 

6. ^evocombia, Pfeiffer. 

Type N. Cumingi, Newc. 
Gullck, in a measure, agreeing with Pfeiffer, confines this s. gen. to 
the plicated species of section a. Newcombia, y. Mart. A. picta 
of that section Is In Laminella, Gulick. 

7. AuriculeVa, Pfeiffer. 

Type A, auricula, F6r. 
Gulick and Pfeiffer correctly treat A. auricula. That and other 
species of the s. gen. (Bland & Binney, 1. c.) haye the same denti- 
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tion as species of PartuUna and Achatinella^ by no means of Par- 
tula in which A, auricula is placed by v. Martens. ' Galick adopts 
Frickella, Pfeiffer, as a section of this s. gen. 

B. Terrestrial Genera. 

8. Carelia, H. & A. Adams. 

Typo C aduMa, Gonld. 
V. Martens places C adusta (as syn. of bicolor, Jay) in Carelia, s. 
gen. of Achatina, PfeLOTer inclades species of Carelia in Spiraxis, 
C. b: Ad. 

9. Amastraf H. & A. Adams. 

Type A. magna, C. B. Ad. 
This embraces species placed both in Laminella and Leptachatina by 

Y. Martens. His type, A. turritella, F6r., of Leptachalina^ is in 

Amastra of Galick. 
10. Leptachatinay Gould. 

Type L. acuminata, Gould. 
Gulick includes section Labiella^ PAr., treated by v. Mart, and 

Pfeiffer, as a separate s. genus. 

In explanation of Gulick's views I add the following ex- 
tract from a letter addressed to nie by him, dated China, 
April 11, 1874. 

"It appears firom the teeth, that Pfeiffer was right in putting Auricnlella 
with the Achatellin(e, I am sorry that when last in the Sandwich Islands, 
I did not succeed in getting any specimens of Carelia or Newcomhia for 
examination. The latter is undoubtedly allied to PartuUna, the former 
is more nearly allied to Amastra, but the form is so different, it would be 
very interesting to know about the teeth.*" 

Achatinella, Bulimella and Apex are evidently closely allied, but any 
classification which, like Pfelffcr's, recognizes the difference between the 
first two should also recognize the last, which Is quite as distinct. 

Achatinella and Bulimella are completely graded together by the varie- 
ties of A, casta and A, oviformis, Newc. and of B. Sowerbyana, Pfr. 

Under the name Laminella I group only a few species, viz., L, gravida, 
straminea and sanguinea on Oahu, citrina and venusta on Molokai, tetrao on 
Lanai, bulbosa on £. Maul, and picta on W. Maul ; these are all arboreal 
in their habits and sinistral In form, while the numerous species of Amas^ 
tra are, with but rare exceptions, confined to the ground and dextral in 
form. A. soror and A, acuta are the only sinistral species that I now re- 
member. Of most of the species, sinistral specimens have never been 
seen." 

* I am disinclined to adopt the views of Pfeiffer and v. Martens, that Carelia be- 
longs either to Achatinator Spiraxis. 
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The resuU of Biuney's examination of the dentition of 
species of the genus Achatinellay as classified by Gulick, ia 
as follows; group a^ Ackatinella s. str., Buliinella^ ApeXy 
PartuUnUy Auriculellay group 6, Xjaminella, Amasfraj Lept^ 
achatma. The subgenera of Gulick, of which the dentition 
is unknown, are Neivconibia and Carelia. 

It will be seen that the dentition of Gulick's arboreal s. 
genus Laminellaj the species of which are said to be sinis- 
tral, is the same as of his terrestrial s. genera Amastra (^tho 
species with rare exceptions dextral) and Leptachalina. 

V. Martens and Gulick place various species in different 
subgenera; this surely shows that the distinctions derived 
from consideration of shell alone are arbitrary, and the 
limits of the subgenera ill defined. 

Pfeiffer, from form of shell alone (Mon. VI, 161), adopts 
the following names for the sections in which he arranges 
the species of Achatinella ; the letters a and b indicate the 
group to which each section belongs from consideration of 
dentition. 



a 1. 


PartuUna. 




b C. 


Laminella, 


a 2. 


BuHmella. 




/ 7. 


Newcombia, a. 


b 3. 


Labiella. 




b f S. 


b 


a 4. 


AchatincUaatrum. 




b 9. 


Leptachalina. 




(= Achatinella s. 


str.)- 


a f 10. 


Frickella. 


5 5. 


Amastra. 




a 11. 


Auricuhlla. 
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EXPLAN'ATIO.V OP THE PLATES. 
Plate XII. 





Genitalia of :- 


FIO. 

1. Bulimnlas pallidior, Sowb. 

2. Helix aspera, F^r. 

3. Helix spinosa, Lea. 

4. Limax raontauus, Ing. 

5. Helix arroaa, Gld. 


Fio. 

6. Helix septcmvolva, S '.y. 

7. Arioliraax Hempliilii. 
a Helix crispata, F^r. 

9. Anolimax Anderson i, J. G- Coop 


p. 8. penis sac. 
T. p. vaginal prostate, 
r. retractor muscle, 
g. b. genital bladder. 
d. g. b. duct of same. 

a. d. accessory duct of same. 
ov. ovary, 
t. testicle. 




V. d. vas deferens. 

r. flagellum. 

e. epididymis, 
ov. oviduct. 

V. vagina, 
or. external orifice, 
pr. prostate. 




Plate XIII. 



Fio. 

A. Genitalia of Helix rufluincta, New. 
d.8. Dart sac? 

B. Zonitffs ceriuoidens, Anth. Centra], lateral and marginal teetli of the lingual mem- 

brane. 

C. Genitalia of Amp* ibullma Rawsonis, Bl. 
r. The retractor muscle of the penis sac. 

D. Coscilianella Gundlachi, Pfr. Jaw. 

E. Orthalicus uiidatus, Brng. var. 
Central, lateral and marginal teeth. 

F. Genitalia of H. Jamaicensis, Cliemn. 
e. The long epididymis. 

G. Same as D ; enlarged still more to show the nature of the ribs. 
H. Central, lateral and marginal teeth of same. 

I. Same. Transition and marginal teeth. 

J. Stropbia incana, Binn. Central, lateral, transition and marginal teeth. 
K, Same of Helix Carpeuteriana, BL 



Plate XIV. 
Fio. Lingnal Dentition of:— 

A. Helix fHngiila, PH*. See also pi. xv, fig. A. 

B. Helix Jamaicensis, Ch. 

C. Helix Studeriana, F«r. 

D. Achatinella venusta, Mighels. 

E. Amphibnlima Rawsonis, BL 

F. Glandina trnncata. Say. 

Central and flrst-literal tooth and part of the latter still more enlarged. 

G. Transition and marginal teeth of Achatinella textilis, F^r. 
H. An inner marginal tooth of Achatinella obesa, Newc. 
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Plate XV. 
Fio. Llngaal dentition of:- 

A. Helix fHngiUa, Pflr. See also pi. xir, flg. A. 

B. Helix Carpenter!, Newc. 

C. D. Helix pubescens, PA*. 

Jaw and teeth. 

E. Patiila Ciimberlandiana, Lea. 

F. Cylindrella Poeyana, Orb. 

G. Helix Diabloensis, Jk G. Coop. ? 

Plate XVI. 
Fio. Jaw and Ungual dentition of :~ 

A. B. BiilimnlaA limnaeoldes, F4r. 

C. Helix cereolus, Muhlf. 

D. E. Helix exolota, Binney (see p. 178). 

F. Helix rnfescens, Penn. 

G. Helix dentiens, F^r. 

H. Trochomorpha CresBida, Gld. 
I. Kanina radians, PAr. 

Plate XVII. 

Fio. 

I. Cylindrella' omata, G. The central, first and last teeth. 
U-rV. BInneya notabilis. Jaw, animal in half repose, and the central, first, 
sixteenth and last teeth. 
V. Helix Tryoni, Newc. The central, first, eleyenth, thirteenth, fourteenth, 

thirty-scventh and last teeth. 
VI. Snccinea papillata, Ftr. Central, lateral and marginal. 
Vn. Snccinea pallida, Ttr. Central and first and fifteenth teeth. 
VIII. Helix Van Xostrandi, Bl. Central, first, tenth, eleventh, nineteenth and 
twenty-fourth teeth. 
IX. Helix facta, Newc. Genitalia. 
X. Helix Tryoni, Newc. Genitalia. 
XI. Helix fallax, Say. Genitalia. 
XII. Helix Van Nostrandi, Bl. Genitalia. 
XIU. Helix facta, Newc. Central, first, fourth, twelfth, thirteenth, seTonteenth 

and twenty-sixth teeth. 
XIV. Helix Hopetonensis, Shuttl. Genitalia. 
XV. Helix altemata. Say, var. Genitalia. 
XVI. Endodonto Incerta, Mouss. Central, first and last teeth. 
XVII. Patula Hnahinensis, Pse. Central, lateral and marginal. 
XVIII. Helix Rngeli, Shuttl. Genitalia. 
XIX. Helix tddentata, Say. Genitalia. 

Plate xvni. 
Fio. Lingual dentition of :— 

A. Helix Harfordiana, J. G. Coop. 

B. Helix leporina, Gld. 

The right hand figure shows an abnormal flrit Litenu 

C. Helix IngersolU, Bland. 

D. Limax montanus, Ing. 
B. Helix anriculata, Say. 

F. Var. castanens of D. 

G. Ariolimax Andersonl, J. G. C. ? 
H. Ariolimax HemphilU. 

I. Anadenus. 
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XXr. — Notes on certain Terrestrial MoUusks^ with descrip- 
tion of a New Species of the Genus Amphibulima. 

Bt THOMAS BLAND. 
Bead October 11th. 1875. 

Helix SagemoDy Beck. (^Caracolus), 

In former papers (Aunals XI, 81 and 148) I mentioned 
the receipt from Haiti of dead specimens of H. bizonalis^ 
Desh., and referring to H. Gaskoini^ Pfr., of Santo Domingo, 
remarked as follows : •* looking at the variability of H. Sag- 
emon of Cuba, I am much inclined to consider that H. Gas- 
koini is a variety of bizonaJis.*^ I am now indebted to 
Professor Linden of Buffalo, for several living specimens, 
collected by himself on Gonave Island, of a species not only 
very closely allied in every respect to, but I believe identical 
with the variety of H. Sagemon^ described as H. Arangiana 
by Poey.* 

The Gonave shells differ only from a Cuban specimen of 
Arangiana^ received from my friend Don Rafael Arango, in 
having a white instead of a reddish brown peristome. 

Seeing that this Cuban form belongs also to the Haitian 
fauna, and comparing H. Gaskoini with varieties of H. Sag* 
emonf I am led to the conclusion that the former belongs to 
the latter group, and is not a variety of bizonalis. Indeed 
H. Gaskoini is strikingly similar to H. marginelloides^ Orb., 
as figured by Pfeiffer (Nov. Conch, taf., XCI, figs. 9 and 
10). 

I submitted the animal of the Gonave shell to my friend 
W. G. Binney, who examined that of the Cuban Arangiana 
received from Aitmgo. Binney reported that in jaw and 
dentition they agree, but the former has an outer small cut- 



• Poey, in his Introdaotion to the Catalogae of Land and Fresh Water Mollusks of 
Caba, by Arango (Bepertorio I, 71), acquiesces in placing Arangiana and other allied 
species in the synonymy of Sagemon, 
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ting point to the outer laterals and marginals, appearing first 
on the ninth tooth. 

In correspondence on the subject of this difference^ Binncy 
remarked as follows : 

** I have reexamined the linguals of the Gonave and Cuban 
shells, with a view of verifying the existence of the side cut- 
ting point. In the Cuban Arangiana (Notes, Proc. Acad. 
N. S. Phila., pi. XXI, fig. 1) you will see in the 8th and 
11th teeth, an approach to a side cutting point by the bulging 
on the side of the main cutting point. This sometimes occurs 
on the extreme marginals also, both of Arangiana and Sag- 
emon (I. c. tig. 4), while in the Gonave species it is very 
much more pronounced on the outer latends. The difference 
is quite worth noting ; whether it be specific may well be 
doubted, especially as we have never examined many linguals 
of any one species to ascertain the limits of variation.'' 

The occurrence in Haiti of the Cuban Sagemon aff()rds 
additional evidence of the faunal connection of the two 
Islands, Identical species are, however, rare. The following 
may be mentioned as the most important : Hdicina rugosa^ 
Pfr., Succinea ochracina^ Gund., Zonites Gundlachi^ Pfi*., 
Helix Boothiana^ Pfr., Montetaurina^ Pfr., vortex^ Pfr., 
Oleacina oleacea^ F6r., Strophia siriatella^ F^r., microstomay 
Pfr., Mac7\>ceramus Gundlachi^ Pfr., Goecilianella Gund- 
lachit Pfr., Stenogyra hasta, Pfr. 

Helix oepa, MaU. (Cepo2is), 
Prof. Linden found in the vicinity of Port au Prince, 
living specimens of U. cepa^ var. minor. The color is an 
uniform, very dark (blackish) chestnut, — rather more rufous 
at the apex ; the pale band scarcely perceptible. I had not 
previously seen fresh specimens of this curious species. 

Liguus vlrgineus, L. 
This, species doubtless lives on Gonave Island. 
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Prof. Linden found specimens inhal)ited by living PaguraSy 
"moving about briskly in an old pasture, at a distance of 
two miles from the nearest sea beach." 



Bulimiilus Bahamensis, Pfr. 

One specimen was found by Prof. Linden near Port au 
Prince (at Fort Jacques), of the var. of B. Bahamensis 
collected by my friend Mr. D. Sargent, at Durham Creek, 
Great Inagua. 

In a former paper (Annals X, 318) I remarked on the 
faunal connection of that Island with Haiti. 

Amphibulima Rawsonis, nov. sp. 

T. ovato-oblonga, tenuis, subruguloso-striata, lineis impres- 
sis sutura parallelis subdecussata, nitens, vix pellucida, 
fusco-cornea, maculis rufis raris ornata ; spira brevis, obtusi- 
uscula, rubescens ; linea rufa infra suturam impressam posita ; 
aufr. 3, ultimus convexus, antice perdeflexus, columella 
callosa, recedens ; apertura obliqua, peroblongo-ovalis, intus 
nitldo-caerulescens ; perist. simplex, Icviter incrassatum, 
margine dextro sinuato, columellari arcuato. 

SheU ovato-oblong, thin, with rather rib-like striae irregularly decas- 
sated by Impressed lines parallel with the suture; shining, scarcely pel- 
lucid, rather darii horn-colored, ornanienteil with a very few reddish vspots; 
Bpirc short, rather obtuse, rufous; with a reddish line beneath the im- 
pressed suture; whorls 3, the last convex, much deflexed at the aperture; 
columella callous, receding; aperture oblique, oblong-oval, coerulescent 
within; perist. simple, slightly thickened, right margin sinuous, colu- 
mellar margin arcuate. 

Long. 18; Diam. 10 mill.; Ap. longlt. max. 14; Diam. max. (infra 
medium) 9 mill. 

Habitat. Island of Montserrat, West Indies. 

Remarks, This species is most nearly allied in form to 
A. pardalinay Guppy, of Dominica, but very distinct from 
A. patula and ritbescens. The single specimen found was 
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sent to me for determination by Sir Rawson W. Rawson, to 
whom I dedicate the species. 

W. G. Binney, in the preceding paper, has described the 
jaw and dentition of the animal, pointing out the i>ecu]iarities 
of the latter as compared with other species of the genus. 

As might, be expected from the geographical position of 
Montserrat, the land shells inhabiting it, belong to the same 
fauna as that of the neighboring islands. With A. liawsonis^ 
were found H. Josephince^ B. exiliSy Helicina Guadelupensis 
axidpicta. 



Helix Van Nostrandi, dov. sp. ( Trtodopsis). 

This species is in form and character of the aperture very nearly allied 
to H. introferenst but is more decidedly costate, more convex at the base, 
with smaller umbilicus, and without the internal tubercle. It connects 
irUroferens and vultuoaa with, but is quite distinct from fcUlax. 

The measurements of a specimen with 6i whorls, are, diam. max. 12| : 
min. U, mlU. Alt. 7 mill. Of a specimen with 6 whorls; diam. max. 10; 
min. S miU. ; alt. 5 mUl. 



Several specimens were collected at Aiken, S. Carolina, in 
the winter of 1874-5 by Miss Emma Van Nostraud, daughter 
of my esteemed friend Mr. Henry D. Van Nostrand. 

Mr. W. G. Binney has, in the preceding paper, described 
the dentition of this species. 
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XXII. — Some Additional Light on the so-called Sterna 
Porilandica, Ridgway. 

Bt Wm. BREWSTER. 
Bead Not. 1, 1876. 

Shortly after Mr, Ridgway's article orf this supposed 
species appeared in the ** American Naturalist," I published 
a few additional notes on the same subject in the "American 
Sportsman" (Jan. 16, 1875). Having since been enabled by 
the acquisition of a fine series of terns to make some further 
investigations into the matter, I am now not a little disposed 
to question the specific validity of S. Portlandica, and trust in 
the course of the present paper to show clearly its true posi- 
tion. 

Among the terns before me are eight specimens collected 
on Muskegat Island, Mass., between the respective dates of 
July 1st and August 9th ; of these I will briefly describe the 
most extreme example. 



In size and proportion of parts, similar to 8. hirundo. Forehead, sides 
of head, neck aU around, throat and entire under parts, clear, pure white. 
Mantle, rump, and upper surface of tail, pale pearly blue. Occiput, crown, 
and space around eye, sooty black. A dark, slaty, cubital bar on the 
wings. Bill deep glossy black, tipped with pale yellow, and with but the 
faintest possible suspicion of a reddish tinge at the base of the lower 
mandible. Tarsi and feet black, also with a slight shade of reddishness, 
perceptible however, only when the parts are exposed to the strongest 
Ught. 



Of the remaining seven specimens five are precisely simi- 
lar in every respect but one, namely, in the slightly increased 
reddishness of the feet and tarsi. The seventh bird has the 
tarsi dark red with a blackish cast, while at the base of the 
otherwise perfectly black bill is a small but distinctly out- 
lined area of brick red, confined almost entirely to the lower 
mandible and encroaching but slightly^ upon the upper. In 
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the eighth bird we find the tarsi aud feet clear, bright coral, 
the bill black, with the lower mandible dull red as far out as 
the gonys. Through this series of eight specimens there 
runs but little variation of plumage, excepting that the in- 
creasing reddishness of the tarsi and bill is regularly corre- 
lated with a whiter shade in the color of tl^e rump and upper 
surface of tail, and a gradual decadence of the dark bar on 
the wing, which mark, well known to indicate immaturity, 
is altogether wanting in the last specimen. 

We now pick up a tern of a still more advanced stage. 
The white of the forehead is encroached upon and narrowed 
down by the black of the crown, the tarsi and feet are coral 
without any tinge of duskiness, the bill is bright, clear, red 
as far out as the angle of the gonys on both mandibles, and 
the rump is now for the first time entirely white. From this 
specimen we find an easy and complete transition through 
birds with redder and still redder bills and white foreheads 
spotted and blotched with black, up to the typical, adult 
Sterna hirundoy with its bhick cap and red bill simply tipixjd 
with black. A more complete and perfect series could not 
bo desired than that we have before us connecting the bird 
first described with the typical Sterna Inrundo. Let us 
compare this same black billed, black legged hirundo with 
our specimen of Sterna Portlandica y taken at Muskegat 
Island, July 1st, 1870. 

The two birds placed side by side, a careless observer 
would say at once they are the same, and indeed the general 
eficct is surprisingly similar. The pattern of the head is 
precisely identical, the under parts in both are pure white, 
the mantle dark pearly ash, and the cubital bar nearly equal 
in color and extent. But the rump of Portlandica is 
emphatically white in decided contnist with the ashy one of 
the other bird, and upon comparing the shape and propor- 
tions of the tarsi, feet, bill, etc., the two in this respect, are 
found to difter irreconcilably. Evidently S. Portlandica is 
not to be confounded with the bird we have been studying. 
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What then are its true affinities ? Let us take up a specimen 
of Sterna macrura^ and ignoring for the moment all discrep- 
ancies of color^ compare it carefully with Portlandica. Part 
for part it agrees perfectly ; not a measurement of bill, feet, 
tarsi, wings or tail, but can be exactly matched in the series 
of macrura before us. Undeniably then the difference is 
purely one of color. 

But it may be urged the Arctic tern never in any plumage 
possesses a black bill and feet. True it has never been known 
to have these parts so colored, neither has S. hirundo; and 
yet we have just traced a bird of the size and proportions of 
hinindOf but with the bill and feet black, or nearly so, 
directly and unmistakably up through closely connecting 
forms, into the ordinary typical plumage of that bird. Now 
why should not S. macrura be subject to the same variations 
of color? It is a bird very closely allied to hirundo and 
with — so far as is known — nearly the same seasonal changes 
of plumage. What can be xaove likely than that S. Port-- 
landica bears the same relation to macrura that our black 
billed bird does to the adult hirundo. With as good a series 
of skins of Sterna maenmx as that now at our command of 
S. hirundOy there can be but little doubt that this point could 
be directly estaWislied. At present we have only analogy 
to reason by, but the indirect evidence is most strong. The 
fact that Portlandica has the rump white is very pertinent, 
inasmuch as Sterna macrura is the only species among those 
wo have named, whose nestlings bnre not that part more or 
less washed with slate or pearly blue. Two specimens of. 
undoubted young macrura before iw, though not sufficiently 
feathered to fly at the time of their capture, still have the 
rump of most immaculate whiteness. Our specimen of 
Portlandica has the bill, tarsi and feet, absolutely black; but 
in this respect it probably represents an extreme and perhaps 
accidental limit of variation. 

The Smithsonian specimen we have never seen, but in the 
past connection, mark the following clause taken from Dr. 
NovKMBER, 1875. 15 Ann. Lyc. Nat. Hist., Vol. xi. 
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Coues' description of that example (Birds of the Northwest, 
p. 691). He says, **bill and feet black, but the latter with 
a perceptible reddishnesa.*'^ Now here we have an approach, 
however slight, to the red bill and feet of S. macruray the 
first link in fact of a chain or series of specimens which is 
required to eonnect the two stages of plumage. 

Dr. Coues in the article above quoted, compares Portland- 
tea with Dougalli; but if our specimen be identical with the 
type (and it has been unqualifiedly declared to be so, by the 
best judges. Dr. Coues himself included), he is surely at 
fault, for in almost every respect does otfr bird diflfer. The 
wings are much longer, the tarsi shorter and ** the size of 
the white areas on the inner webs of the primaries" is decid- 
edly not •* exactly as in DougallW In Dougalli these white 
areas run along the entire length of the feather on its inner 
edge, narrowing as they approach the tip, where they again 
broaden out and including the exti-eme point of the feather, 
extend a little way back on the margin of the outer web* 

In Portlandica they eome entirely to an end a full inch 
from the tip of the feather, and in this and every respect the 
pattern of coloration of the primaries is precisely the same 
as in S, macrura. Neither is the bill of our Sipecimen at all 
''identical" either in "shape or size" with that of any 
example of S. Dougalli^ young or old, in the series of some 
forty specimens of that bird before us, but as previously 
stated it is precisely similar to the average bill of Sterna 
maanira. 

. Another point of resemblance to macrura exists in the 
presence of a few feathers on the under parts, which are 
tipped with plumbeous, faintly but yet distinctly. These 
feathers are somewhat isolated and give the plumage a soiled 
appearance. 

Again the Massachusetts specimen of Portlandica was 
taken on a portion of Muskegat Island, where the Arctic 

* The iUlUcs are our ewa. 
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terns breed apart from the other species, and at Portland, 
Me., whence the type specimen was obtained, Sterna macrura 
is one of the most abundant terns. 

Now supposing the relationship of Pordandica to macnira 
to be granted, as we consider that of our other black billed 
tern to hirundOy to be proven, the question at once arises, 
what is this peculiar condition of plumage, and how accounted 
for? The young of hirundo and macrura are not described 
as with black bill, tarsi and feet, in their first fall and winter 
plumage, and assuredly these members cannot become darker 
as the bird advances in age. Now strange as it may appear, 
this is precisely the fact. With the special purpose of 
obtaining information on this point, another expedition was 
made to the breeding ground of the terns after the capture 
of the black-billed birds in July and August, and a large 
series of young and fall specimens of Sterna hirundo col- 
lected, careful notes being taken on the color of the bill, 
feet, etc., while the birds were freshly killed. The facts 
elicited by a careful comparison of specimens are briefly as 
follows. The color of the bill and feet in chicks a few days 
old varies individually to a considerable extent, but in the 
average the tarsi and feet are light, while on the bill, reddish 
or orange-colored areas predominate over the dusky or black. 

In birds nearly or just able to fly the bill averages much 
darker, in most instances the whole of the upper mandible 
being black or dark brown with the exception of the maxil- 
lary tomium, which is light, like the lower mandible. After 
this period, as the bird advances in age the black area of the 
bill spreads, the forehead whitens and the brown and gray 
tipping of the feathers of the back wears ofl^.* To this rule 
there are, however, a few exceptions, some birds with a 
nearly pure mantle and snow white forehead, having the 



* All the Bpecimens of which we are now speaking are birds of the year, collected 
in Sept. and Oct., but owing to the persistency with which their nests are broken up by 
the eggers, their ages are Tarlous, several taken at the latter date being scarcely able 
to fly. 
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lower mandible red as far out as the gonys, but in by far the 
greater number of cases, where the mantle has nearly lost 
its rusty spotting, and the forehead becomes pure white, the 
bill is nearly and in some examples, entirely black, with but 
a slight reddishness at the base. 

With the greater or less amount of black on the bill is 
usually correlated a darker or lighter color of the feet and 
tarsi, but this rule also has one or two exceptions in the 
series. Now to return. The black-billed bii*ds taken in 
July and August cannot be birds hatched this season. That 
is manifestly impossible, for they are all in perfectly devel- 
oped plumage, and the mantle is as clear and immaculate as 
in mature specimens. What then are they ? They are birds 
that have completed the first year only of their existence ; 
birds that in the fall of the previous year haH the mantle 
slightly obscured by brownish blotchings, the bill nearly 
black and the tarsi and feet dark : in short, birds like the 
ones we have just been examining. The dark color of the 
bill and legs has since spread and intensified. Indeed one 
of the October specimens is so nearly like these simimer 
birds, that had not its age been carefully determined by dis- 
section, we should hesitate before calling it a bird of this 
season. Its bill and feet are quite as dark as the average of 
the summer specimens, and the mantle has become nearly 
immaculate. Now in this same category we would place 
Steima Portlandica, referring its parentage of course, as 
before stated, to macrura instead of hv'undo. Only one 
more question remains to be answered, namely; why are 
these black-billed birds so rare, if they represent a regular 
stage or plumage of species so common as S. macrura and 
S. hirundof Here we are obliged to confess ourselves nearly 
at fault and can offer little more than conjecture. 

It is, however, nearly certain that neither species while in 
this plumage breeds, and this is decidedly the opinion of the 
gentlemen to whom we are indebted for the most interesting 
and important specimens, an opinion founded nM>reover on 
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dissection and observation of the habits while in life. Now 
such being the case, the natural tendency to wander, in 
individuals which are burdened by no family cares and have 
nothing to ^o but enjoy themselves, will scatter them away 
from the breeding grounds and thus render their capture 
much less likely. We do not, however, at the present time, 
feel at all sure that all the young of either macrura or 
htrundOf assume this plumage, and do not breed the first 
season ; this is a point which future investigation can alone 
decide. 

In conclusion, we desire to express our great indebtedness 
to Mr. E. B. Towne, Jr., bf No. Raynham, and Mr. Jesse 
Warren of Newton, Mass. A large portion of the material 
invostigated during the preparation of the present paper 
was collected by these gentlemen, and many of the conclu- 
sions herein arrived at were the result of their careful study 
while in the field, and were first suggested by them. 

We have also to express our thanks to Messrs. 6. N. 
Lawrence, J. A. Allen and C. J. Maynard, for the use of 
valuable specimens. • 
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Refraction of 


Pogg. Ann. CXXXIX.132. 






bydrated peroxide 


Phil. Mag. (4) XL, 106. 
Jahresb. 1870,164. 


1870 


Wernicke 


Hydr. peroxide 


Pogg. Ann. CXLI,109. 






formation and Sp. 


J.p.C. (2)11,419. 






Gr. 


C.C. 1870,689. 
Jahresb. 1870,299. 


1870 


Pattinson 


Kstlmation of per- 


Chem. News. XXI, 267 (1870). 






oxide in ores 


BuU.socohlm. (2) XIV, 347. 

Pol. Centr. 1871, 1, 117 and 1668. 

Am. Chem. 1870, 141. 

C.C. 1870.686. 

DingLJ. CXCVII,422. 

Berg. u. hUttenm. Ztg. 1870,847. 

Z.C. 1870,442. 

Z.anal.Ch. IX, 600. 

J.cT. XVI, 188. 

Jahresb. 1870,991. 


1870 


Sberer 


Estimation of pei^ 


Chem. News. XXI, 284. 






oxide in ores 


Z.anal.Ch. IX, 613. 
Jahresb. 1870.992. 


1870 


Paul 


Estimation of per- 


Chem. News. XXI. 16. 






oxide in ores 


Z.anal.Ch. IX, 410. 
Jahresb. 1870,903. 
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1870 



1870 



.870 



1870 



Deschamps 



Parker 



Weldon 



Desclabissac | 



1870 
1870 
1870 

1870 



1870 
1870 

1871 

1871 
1871 
1871 
1871 



PollacI 

Bohling 

Bdttger 

Krebs 



Thomson 
Mason and 

Parkes 
Klimmerer 



Talbut 
Lack 
Chatard 
A. H. Allen 



Tartrate of potassinm 
and manganese 



Estimation of Mu in 
spiegeleisen 



Oxidation of MnCb 



Directions for mana> 
factiiring manga* 
nates and perman> 
ganates 



Presence In milk 

and blood 
Permanganate 

Permanganate 



Action of Mn^Og on 
KCIO, 



Treatment of ores 
Preparation 

Precipitation by 
bromine 



Estimation 

Estimation of 

peroxide 
Estimation 

Detection by ferro- 
cyanide of potash. 



NOVBMBKR, 1875. 



18 



C. R. LXX,813. 

Bull. soo. chim. (2) XIV, 250. 

Z.C. 1870,817. 

C. C. 1870,293. 
Jahresb. 1870, 6R8. 

D. C.Ges. 111,428. 

Chem. News. 1870, No. 568, 186. 

Dmgl.J. CXCIX,48. 

Betg. n. hUttenm. Ztg. 1871, 55. 

C.C. 1870.725. 

J.c.T. XVII, 13. 

Brit. Assoc. Rep. Liverpool meeting. 

D. C.Ges, 111,873. 

Chem. News. 1870, No. 570, 145. 

Chem. News. 1871, No. 606, 12. 

Pol. Centr. 1871, 50, 576, 965. 

Dingl.J. CCI,354. 

C.C. 1871,550. 

J.c.T. XVII, 250. 

Verb. d. Vereins z. beford. des Gerverbefl. 

in Preussen. 1870. 142. 
Pol. Centr. 1871,630. 
Dingl.J. CC1,58. 
J.cT. XVII, 353. 
Jahresb. 1871,1023. 
Am. Chem. 1871,238. 
C.C. 1871,508. 
J. p. C. May, 1870. 
Am. Chem. 1, 69 and 121. 
Z.anal.C. IX, 277. 
Jahresb. 1870, 333. 
J.p.d (2)11,135. 
C.C. 1870,164. 
.Jahresb. 1870,333. 
Z.C. 1870,243. 
DiiigLJ. CXCVII,298. 
C.C. 1870,. SOS. 
Jahresb. 1870,208. 
Bull. soc. chim. (2) XIV, 190. 
Am. Chem. 1870,76, 
D. C.Ges. IV, 134. 
D. C. Ges. IV, 534. 

D. C. Ges.. IV, 218. 

Z.C. 1871,444. 

Z.anal.C. 1871,444. 

Jahresb. 1871,866. 

D. C.Ges. IV, 279. 

Jahresb. 1871,928. 

Z. anal.C. 1871, 310 to 822. 

Jahresb. 1871,929. 

Chem. News. XXIV, 196. 

Jahresb. 1871,928. 

Chem. News. XXIII, 290. 

Z.C. 1871*413. 

Bull. soc. chim. (2) XVI, 93. 

Ann. Lye. Nat. Hist., Vol. xi. 



Digitized by 



Google 



236 



IjiUrcUure of Manganese. 



1871 


A. H. AUen 


Detection by ferro- 
cyanide of potash 


Jahresb. 18n,830. 


1871 


Hugo Tamm 


Estimation as 


Chem.News. XXIV, 148. 






MnNH^PO^+HjO 


Z.C. 18n.467. 

Bull. soc. chim. (2) XVI, 261. 

Jahresb. ISH, 982. 


1871 


ThomBon 


Alloys with iron 


Mechanic's Magazine. Feb. 1871, 78 

Dingl.J. CXCIX,884. 

J.c.T. XVII, 32. 

Berg. n. hUttenm. Ztg. 18n, 232. 

Pol.Centr. 1871. 631. 

C.C. 1871,346. 

Jahresb. isn, 996. 


1871 


Skey 


Position of MnS in 


Chem.News. XXUI,255. 






the series of elec- 


Jahresb. 18n, 122. 






trical tension 




1871 


BeU 


EITect of oxide of 


Chem.News. XXUI, 268 A 267. 






carbon npon oxides 


Jahresb. 1871,285. 


1871 


Thomsen 




Pogg. Ann. CXLIII, 364 to 396 ; 487 to 534. 






examinationa 


D.C.Ges. IV, 686 to 500, 308 to 814. 
Bull. soc. chim. (2) XVI, 63. 
Jahresb. 1871,101,104. 


1871 


SchrStter 


AUoys 


WienAcad.Ber- (2 Abth.) LXm, 453. 
Jahresb. 1871,1004. 


1871 


Koosen 


Use of K,Mn,0. 
in battery 


Pogg. CXLIV,627. 


18n 


MichaeUs 


Bejoinder 


Jenaische Zeitschr. f. med. n. Naturw. 

VU. 110. 
J.p.C. (2) IV, 449. 
Jahresb. 1871,260. 


1871 


Swan 


Employment of 


Photographic News. 






KiMnsO. in*photo. 


Dingl.J. ecu, 888. 






graphy 


Bull soc. chim. (2) XVI, 360. 


1871 


BaadrimoDt 


Generation of 


C.B. LXXIII,264. 






oxygen 


Z.C. 1871,416. 
Monit. ScienUf. (3)1,783. 
Bull soc. chim. XVI, 238. 
Jahresb. 1871,206. 


1871 


Loughlin 


Preparation of metal 


Am. Chem. 1871,454. 
Chem.News. XXV, 139. 
BuU soc. chim. XVII, 566. 


1871 


Bowan 


Technical 


D.C.Ges. IV, 856. 
Pol.Centr. 1871,1669. 
J.c.T. XVIII, 850. 


1871 


Valentine 




D.C.Ges. V,228. 

BuU. soc. chim. XVII, 192. 

J.c.T. XVIII, 270. 


18T2 


Kreoke 


Color of chloride 


D.C.Ges. V,682. 
J.c.T. XVIII, 348. 
J.p.C. (2)V,106. 
Pol.Centr. 1872,1159. 
Dingl.J. CCIV,337. 
C.C. 1872,289. 


1872 


Lederc 


Estimation in ioU 


C.R. LXXV,1209. 






and plants 


D.C.Ges. V,083. 

BuU. soc. cbim. XIX, 177. 
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1872 


Leolerc 


Estimation in soil 
and plants 


DingLJ. CCVI,3e6. 


1872 


KoBsler 


Estimation in steel 


D.C.Ges. V,805. 




" 


andiron 


BuU.80C.chim. XVin,224. 
Chem.News. XXVn, U. « 
Dlngl.J. CCV, 439 and 332. 
Le Technologlste. Dec, 1872, 
Am.Chem. 1873,76. 
PoLCentr. 1872,1668. 


1872 


Schwartz 


Manufacture of 


Dingl.J. CCV, 422. 






glass 


Pol.Centr. 1872,1624. 


1872 


Bayer 


Preparation 


J.p.C. 1872, V, 443. 
CO. 1872,499. 
J.C.T. XVIIJ,347. 


1872 


Homer 


Spectra in blowpipe 
beads 


Chem.News. XXV, 139. 


1872 


Thomsen 


Formation of oxide 


D.C.Ges. V,175. 


1872 


Tamm 


Improrements in 


Chem.News. XVI, 37. 






estimation 


BuUsoo.chim. XIX, 121. 


1872 


Pahl 


Pyrophosphate 


D.C.Ges. VI, 1466. 


1872 


KeB8]er 


Quantity in steel 


Dingl.J. Sept., 1872. 
Chem.News. XXVI, 194. 


1872 


Tamm 


MetaUurgical 


Chem.News. XXVI. 111. 
BuUsoc.chim. XVIII, 652. 
PoLCentr. 1872,1348. 
Dingl.J. CCVI,136. 


1873 


Pichard 


Estimation by color- 


C.R. LXXV,1821. 






imetric process 


Chem.News. XXVn,85. 
BuUsoc.chim. XIX, 253. 
Z.anal.C. XII, 308. Dingl.J. CCVH, 138. 


1878 


Fresenius 


Estimation 


Z. anal.C. 1872, No. 8. 
Am.Chem. 111,472. 


1873 


y. Gericbten 


Selenosulphates 


A.C.P. CLXVm,214. 

D.C.Ges. VI, 162. 

Jahresb. reinen Chemie. 1, 20. 


1873 


Hergh 


Diconate 


Jenaische Ztschrft. Vn,493. 
J.p.C. VIII, 872. 


1873 


Jonlln 


Exchange of MnOSO^ 


D.C.Ges. VI, 266. 






with NaOCOf 


Jahres. reinen Chemie. 1, 67. 


1873 


Kutalman 


Recorery 


Pol.Centr. 1873,1369. 


1873 


Joulin 


Dissociation of 
MnOCOj 


D.C.Ges. VI, 969. 


1873 


Brttnnor 


Volumetric estima- 


Oesterr. Z. Berg. u. Htttten. 1873, No. 48. 






tion * 


Pol.Centr. 1873,1367. 


1873 


Brtiimer. 


UtQization of Mn 


Dingl.J. CCVIII,396. 






residnes in glass 
mnft. 


BuU. soc. chim. XX, 424. 


1873 


Fleischer 


Barium manganate 


ArchPharm. 111,800. 
Jahres. reinen Chemie. 1, 68. 


1873 


Percy 


Mn as a substitute 


Chem.News. XXVII, 249. 






for Ni in German 


Am.Chem. IV, UI. 






silver 


Pol.Centr. 1873,786. 


1873 


Parry 


Estimation in Spie- 


Chem.News. No. 743. 






gelelsen 


Am.Chem. IV, 484. 


1873 


Kablman 


Use of residues 


Bay. Ind. GewerbebL May, 887. 
Pol.Centr. 1873,988. 
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Minerals. 1596-1873.* 



ABBBEVIATIONS. 





H =Haa8niaDnite. 


Ps = Psilomelane. 




Bn=Braansteio. 


W =Wad 




Br = Braaaite. 


A =Alabandite. 




Py=Pyrolu8ite. 


R = Rhodonite. 




M =MangaDite. 


T =Tephroile. 




Bh = Rhodochi08ite. 


Tr=Triplite. 




1A96 


CiBBalpin 


'*L.api8 manganensb" 


CjBsalp. de raetallicis. 1596. 




1730 


Bromell 




Brom. Mineralogia. 




1744 


Cramer 




Cram. Docimasie. 239. 




1747 


Wallerlus 


"Brunsten" 


Wall. Min. 2G8and*45. 




1758 


Gellert 




Elements de chym. metallurgique. 




1768 


Cronstedt 


'^Magnesia indnrata*' 


Cronst. Min. 106. 




1767 


Wwtfleld 




Mineralog. Abhandlungen. 




1771 


Cartheuser 


"MagnesU flbris" 


Mineralog. Abhandh 




1778 


de Lisle 


Mn cryst 


de Lisle Crist. 




1774 


Crell 


**Brun8ten" 


Creirs N. Entd. 1.156. 




1774 


HJelm 


"Brunsten'* 


Tillilgnm om Brunsten. 

Vet Acad. Handl. XXXV, 194. 




1774 


Rinmenn 


''Braunstein » 


Vet. Acad. Uandl. 1774,201. 
Schw. Akad. Abh. 1774,206. 




1780 


de la Poyrousc 


Ores 


J. de Phys. XV, 67, XVI, 156. 
M^m de Toulouse. 1, 256. 




1782 


Bergmann 


"Mn acido aSreo min- 
erahsatnm * (Rh) 


SciagrBeig. 1782. 




1782 


Rapricbt 


"Rothcr braun* 
8teln»(Rj 


Phys. Arb. Wein. 1,55. 
Creli'sAnn. 1790,1,207. 




1783 


Wedgewood 


"black wadd" 


Phil. Trans. 178?J,284. 




1784 


MUller von 
Reichenslein 


••Schwer blende*' 


Phys. Arb. Fr. Weln. II, 88. 




1784 


Kirwan 




Kirw. Mineralogy. 390. 




1784 


Bindheim 




Schrft Ges Nat. Fr. Berlin. V, 452. 




1785 


Sage 




M^m. Acad. Sci. Paris. 1785, 236. 




1788 


de la Peyrouse 


Native metal 


Mem. de Toulouse. Ill, 256. 
Joum. d. M. VI, 509. 
Journ. d. Phys. XXVIII, 68. 
Crell 8 Ann. 1780,11,302. 




1786 


Rinmann 


Carbonate (?) 


Scheele'8 Chem. Essays. London, 


1786. 


1787 


Chaptal 


Ores 


Joum. d. Phys. XXXI, 100. 




1787 


Dietrich 


Ores 


Joum. d. Phys. XXX, 35L 




1789 


Werner 


Schwarz braun- 
eteinerz 


Bergm.J. 1789,380. 




1791 


Napione 


'•Oxyde rouge" 


A. c.p. (1)X, 148. 
M^mde Turin. 4,303. 




1793 


Emmerling 


Psilomelane 


Emmerl.Min. IV, 632. 




1794 


Lenz 


•*Luft*«aure8 Braun- 
stein" (Rh) 


Lenjt.Min. 11,1794. 




1796 


Vauquelin 


Analyses 


J. d. Mines. III. 





*For many of the references the author is indebted to Dana's Mineralogy, 1868. 
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1796 


Kirwan 


Black Wad 


Kirwan. Min. 


1797 


Klaproth 


"Granat fijrmiges 
BrauDSteinerz " 


Klapr.Beitr. 11,239. 


1798 


Dolorolea 


Roman^che Ore 


J. d. Minos. IV, 27. 


1800 


LampadiaB 


Silicate 


J. d. Mines. XVII 813. 
Saniml. pr. Cliem. Abb. Ill, 238. 


1800 


Lampadius 


Rlvodochrosite 


Sauiml. pr. Chem. Abb. Ill, 230. 


1800 


Karsten 


" Bother Braonsteln " 

(R) 


Karst. Tab, M and 78. 


1801 


Cordier 


Usemi Ores 


J.d.M. X,783. 


1801 


Vauquolin 


Analyses 


J.d.M. IX, 481. 


1801 


HaUy 


Mag. oxide 


HaUy Traits. IV, 1801. 


1802 


Klaproth 


** Grau-manganerz »» 


Klapr.Beitr. III. 304. 


1802 


Klaproth 


Analysis \V 


Klapr.Beitr. 111,311. 


1802 


Cordier 


*' violet oxide*' 


J.d.M. XIII, 135. 


1802 


Vanquelin 


Phosphate 


J.d.M. XI, 205. A.c.p. XLT,242. 


1805 


Vauquelln 


Sulphide 


Ann. MuB. d. Hist Nat. VI, 4Q1. 
Gehlen'sJ. 11,41. 
Leonh. Taschenb. 11,206. 


1806 


Leonhard 


Brannstelnkles 


Leonh. Tab, 7. 


1806 


Lnons 


Mn. phosphate 


LucnsTabell. 1,160. 


1807 


Berxelius 


Bother Braunsteinei-z 


Gehlen»s,J. VI, 307. 

Leonh. Taschenb. I, 261 and 296. 


1807 


Blumenbach 




Bhimenb. Handb. 1,707. 


1807 


Klaproth 


**Schwarz Braun- 


Klapr.Beitr. IV, 137. 






steta>' 


Leonh. Taschenb. II, 220 and 266. 


1806 


6. Karften 


Grau Braunstein 


Karst. Tab. 1808, 72, 100. 
Leonh. Taschenb. IV, 172. 


180O 


HaUy 


Manganese Carbonates 


H.Tabl. III. 




iftasmann 


(Rh) 




1813 


Grau braunstein 


Hausm. Handb. 288. 


1813 


Hausmann 


Schwarz braunstein 


Hausm. Handb 293. 


1813 


Uanemann 


Triplite 


Hausm. Handb. 1079. 


lbl5 


Ullmann 


"Faseriges grau 


Leonh. Tabell Uebers. 402. 






Brnunsteinerz 


Leonh. Taschenb. IX, 432 and 434. 


1815 


Berzelius 


Silicate 


Afh.Fysik. IV, 382. 
Ann. Phil. Vin,282. 
Schweigg,J. XXI, 264. 
Leonh. Taschenb. V, 174. 


1816 


Putch 


Manganspath 


Leonh. Taschenb, X, 180. 


1817 


Jasche 


Dialogite (Rh) 


Kl. Min. Schrift. 1817,4. 
Gilb. Ann. LX, 84. 


1817 


Doebereiner 


"Knebelite" 


Schweigg.J. XXI, 49. 


J819 


Dn M^nU 


Minerals 


Gilb. Ann. LX, 87. 


1819 


Da M^nil 


Silicate 


Gilb. Ann. LXI, 190. 


1819 


Jasche 


Rhodonlt 


Schweigg, J. XXVI, 110, Note. 


1819 


Brandes 


Ores 


Schweigg, J. XX vr, 103 and 121. 


1819 


Berzelius 


Oxides 


Schweigg, J. XXVI, 262. 


1819 


Berzelius 


Analysis Tr. 


Schweigg.J. XXViI,70. 


1819 


Germar 


*»IIydropil"(R) 


Scliweigg.J. XXVI, 108. 


1819 


Berzelius 


Phosphate 


A.cp. (2) XII, 34. 


1820 


Hitchcock 


Pyrolusite 


Am. J. Sci. (1)11,374. 


1821 


Doebereiner 


Analysis W 


Gilb. Ann. LXVII. 333. 


1821 


Berthler 


Ores 


Ann. d. Mines. VI, 291 and 503. 
A.c.p. (2) XX, 344. 
Ann. Phil. 111,673. 
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1821 


Berthier 


Ores 


Schweigg, J. XXTTV, 81. 

Am.j.sci. VII. see. 


1821 


Fiolniu 


^'Brannstein von 
Bodenmaia*' 


Schweigg, J. XXX, 201. 


1822 


del Rio 


"Blende" 


GUb.Ann. LXXI,7. 


1822 


ClBt 




Am.J.Sci. IV, 38, 54, and 189. 


1822 


UaUy 


"Oxyde HydraW*' 


HaUy Traits. 1822. 


1822 


ArfVedson 


Analysis A 


Vetens. Acad. Handl. 1823. 


1822 


Dewey 


Pyrolusite 


Am.J.Sci. V,249. 


1823 


Breithaupt 


"Tephroite" 


Breith.Char. 1823,278. 


1824 


Moh8 


"Prismatisches Man- 
ganerz** 


Mohs. Grundriss. 488. 


1824 


Meade 




Am.J.Sci. Vn,54. 


1824 


Haidinger 


♦•Pjrramidal Mangan- 


Moh8.Min. 11,416. 


1824 


Arfvedson 


erz** 
'^Manganglanz" 


Pogg. 1,58. 


1825 


Vauquelin 


HorauUte 


Ann.Sci.Nat. VIII, 349. 
A.c.p. XXX, 302. 


1825 


Hitchcock 


Rhodonite 


Am.J.Sci. IX, 22. 


1824 


ArfredsoD 


Analyses 


Afh.Fysik. VI, 222. 
Schweigg, J. XLn,2<«. 


1825 


Fowler 


"Fowlerite^' 


Am.J.Sci. IX, 345. 


182rt 


Brognlart 


"Bu8tamite»» (R) 


Ann.Sci.Nat. VIII, 411. 


1826 


Leonhard 


Hyperoxide 


Leonh. Handb. 240. 


1826 


Haidinger 


Braunite 


Ed.J.Sci. rV,48. 


182« ! Haldinger 


Crystallographio 


Pogg. VII, 225. 


1827 1 Haldinger 


Pseudomorph 


Pogg XI. 874. 


1827 


Haidinger 


M. H. Py. Ac. 


Pogg. XIV, 197. 

Ann.J.M. 1,409. 

Phil. Mag. IV, 22. 

Trans. Roy. Soc. Ed. 1827. * 

Leonh. ^tschr.Min. ^829,628. 


1827 


Berthier 




Ann. d.M. (3) XI, 489. 


1828 


Thomson 


"Ferrosilicate" 


Ann. N. Y. Lye. Nat. Hist. HI, 28. 


1828 


Waclcenroder 


Anal. W. 


Kastn. Archiv. XIII, 302 and XIV, 257. 


1828 


Turner 


Analyses 


Trans. Roy. Soc. Edinb. XL 






Py. H. Br. 


Leonh. Ztschr. 1829,628. 


1828 


Rammelsberg 


Analysis H. 


Pogg. Ann. XIV, 222. 


1828 


HartwaU 


Mangan-Epidot 


K. Vet. Acad. Handl. 1828, 171. 
J.p.Ch. IV, 18. , 
Geiger Mag. Pharm. XXX, 114. 


1829 


Phillips 


Warwick mineral 


PhU.Mag. (2)V,209. 
Dingier. J. XXXII, 431. 


1829 


Kane 




QuartJ.Sci. 1829. Oct. to Dec., 881. 
Leonh. Jahrb. 1830,496. 


1829 


Dufi-enoy 


Huranlite and Hete- 


A.c.p. (2). XLL337. 






pozit 


Ann. d.M. (2) VII, 137. 
Schweigg, .f. LVII,454. 
Diugl.J. XXXIV, 444. 
Leoph, Jahrb. 11,189. 


1829 


Damonr 


Analysis T 


Ann. d.M. (2) VI, 339. 


1829 


Berthier 


Analysis Rh 


Ann. d.M. (2), VI, 595. 


1829 


Cantu 


Carbonate 


Mem. Acad. Torino. XXXIII, 167. 
Leonh. Jahrb. 1835,84. 


1830 


Kane 


"Kanelte" 


Quart.J.Soi. (2). VI, 888. 






• 


Pogg. Ann. XIX, 145. 
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1830 


Turner 


Wad, Ac 


Edinb. J. Sci. (2) II, 213. 




1^1 


Facbs 


Analysis Ps 


Schweigg. LXII,253. 




1832 


Berthier 


"GroroUite" 
"Marcellne" 


A. o.p. (2), LI, 79. 
J.t.C. XVI, 879. 
Dingier. J. XLVII,104. 




1833 


Shepard 


"Fowlerite" 


Shep.Min. 1832,186. 




1832 


Beudant 


"Acerdfcse" 


Bead Traits. II, 399 and 678. 




1832 


Hitchcock 




Am. J. Sci. XX1I,81. 




1832 


Kereten 


Analysis W 


SchweiggJ. LXVI,1. 




1833 


Stromeyer 


Analysis Bh 


GoU. Gel. Anz. stUck. 109, 1081. 
Leonh. Jahrb. 1834, 224; also, 1885, 85. 




1834 


Stromeyer 


Mangan alaun 


A.C.P, X,235. 
Pogg.Ann. XXI, 337. 




1835 


Cordior 


Mangan epidote 


J. pr. C. IV, 18. 




183(5 


Thomson 


"Narkirldte" 


Thome. Min. 1,509. 




1837 


Taylor 


Peroxide containing 
sUver 


PhU.Mag. 279. 
Leonh. Jahrb. 1^37,571; 




1838 


Ed. Davy 


Peroxide containing 
copper 


Dubl. Geol. Soc. J. 1,241. 




1838 


Apjohn 


Manganese alam 


Phil. Mag. XII, 103. 
A.C.P. XXII, 272. 
J. pr.C. XI, 502. 
Leonh. Jahrb. 1840,231. 




1838 


Ebelmen 


Analysis 


Ann. d. Mines. (3), XIV, 283. • 
Leonh. Jahrb. 1839.712. 




1839 


Fuchs 


•*Ei8enapatit" (Tr) 


J. pr.C. XVin,499. 




1840 


Breithaapt 


'*HeterokUne» 


Pogg. Ann. XL1X,204. 
Breit. Handb. 1847, 801. 




1841 


Ebelmen 


Analysis Ps 


Ann.d.M. (3), XIX, 155. 
Leonh. Jahrb. 1842,337. 




1841 


Huot 


Kapnikite Oaatite 


Huot. Mannel. 441. 




1841 


BOttger 


Analysis W 


Pogg.Ann. LIV,.')45. 




1841 


Breithaapt 


*'Zwiselite"(Tr) 
"Rosenspath" (Rh) 


Breit. Handb. 11,299. 
Breit. Handb. 11,228. 




1812 


Damonr 


Analysis Br 


Ann.d.M. (4), 1, 400. 




1842 


Kammelsberg 


Analysis Ps 


Leonh. Jahrb. 1842,559. 




1842 


Rammelsberg 


Analysis H 


Leonh. Jahrb. 1842,602: 




1843 


Scheffler 


Genesis of ores 


Ber. tt. d. II Versamlnng Naturv. 

Thiiringen. Juni. 184^, 8 and 9. 
Leonh. Jahrb. 1844,362. 
Arch. Pharm. (2) XXXV, 260. 


f. 


1843 


Clansbmch 


Analysis Ps 


Bammelsberg. let Supplement. 
Leonh, Jahrb. 1844,205. 




1844 




Analyses 


Pogg. LXII, 145, and 157. 
Pogg. LXIV,561. 
Leonh. Jahrb. 1843,206. 




1844 


Ndggerath 


Chemical origin ol 
ores 


Karst. Arch. Min. XVIII, 637. 
Leonh. Jahrb. 1845,105. 




1844 


EtUing 


Geological 


A.C.P. XLIII,185. 
Leonh. Jahrb. 1844,70. 




1844 


Plattner 


Analysis Py 


Pogg. XLI, 192. 




1814 


Senex 


Analysis 


Ann.d.M. XX, 570. 
Leonh, Jahrb. 1844,69. 
Leonh. Jahrb. 1843,346. 




1844 


Breithaapt 


"Pollanite'» &o 


Pogg. LXI,187. 
Leonh. Jahrb. 1844,596 
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1845 


Ebelmen 


Analysis R 


Ann. d. M. (4) VH, 8. 


1845 


Korsten 


Genesis of ores 


Karst. Archlv. 31in. JtlX, 754. 
Leonh.Jahrb. 1846,229. 


1845 


Haidinger 


"Wiserlte'* 


Haid.Handb. 1845.498. 


1846 


Missondakis 


Analyses 


Leonh.Jahrb. 1846,614. 


1846 


Ebelmeo 


Analysis silicate 


J.pr.Ch. XXX VII, 127. 


1846 


Breithaupt 


Manganooalcite 


Pogg. T.XTX.429. 
Instit. No. 726. 
Am.J.Sci. (2),V,2e8. 


1846 


Kersten 


Analysis Rh 


J.pr.C. XXXVII,163. 


1846 


IgelstrOm 


Analysis W 


Berz. Jahresb. XXV, 342. 


1840 


Rttminelsberg 


Analysis Ps. 


Pogg. LXV1II.72. 


1846 


BammeUberg 


Analysis Mangano- 


Pogg. Ann. LXVIII.Sil. 






oalcite 


Leonh. Jalirb. 1847,344. 


1847 


Kersten 


Analysis 


Ann.d.M. (4), XI, 641. 


1847 


Hansmann 


♦*Glanz Braansteln" 


Hausm. Handb. 222 and 405. 


1847 


Schwarzen- 
berg 


Analysis Py 


A.C.P. LXI,262. 


1847 


Haidinger 


"Hauerite" 


Nat.Abh.Wien. 1,107. 


1847 


Glocker 


'•Zwiselite" 


Glock. 8yn. 244. 


1848 


Kane 


Carbonate 


Phil. Mag. (8),XXXH,87. 
C.C. 1848,272. 
Jahresb. 1818,1024. 
Leonh.Jahrb. 1849,470. 


1848 


Monheim 


Analysis 


Verhandl. Rheinland. Vei-elng. V, 171. 
Leonh.Jahrb. 1852,69. 


1848 


Rammelsberg 


Manganese copper 


Pogg. Ann. LXXIV,559. 






ores 


Leonh Jahrb. 1849,559. 


1848 


Credner 


Occurrence 


Pogg. Ann. LXXIV,546. 
Leonh. Jahrb. 1849, 310. 


1849 


Del Rio 


Mn Zn & Cu alloy 


Bull. g6ol. Soc. Ill, 24 and 25. 
Leonh, Jahrb. 1849,08. 


1849 


Hermann 


Hydrated oxide from 


J.p.C. XLVn. 






North America 


Leonh.Jahrb. 18S0,447. 


1849 


Hermann 


"Mangan-amphibole" 


J.pr.Ch. XLVII,7. 
Am.J.Sci. (2), IX, 410. 


1850 


Websey 


"Mangan-idokras" 


Pogg. Ann. LXXIX,106. 
Leonh.Jahrb. la's!, 69. 


1850 


Bnhr 


Analysis W 


J.pr.Ch. LI1L308. 


law 


Delanouo 


Geological 


Ann. d. M. (4) XVIII, 45.'5. 


1860 


Gruner 


Geological 


Ann. d. M. (4), XVIII, 61. 
Jahi-esb. 1850. 761 and 771. 


1851 


IgolstrOm 


<Tai8bergite*' 


Afh. Ak. Stockh. 1851,143. 
J.pr.Ch. LI V, 192. 


1852 


Rammelsberg 


Analysis 


Pogg. Ann. LXXXV,297. 
Leonh.Jahrb. 1853,176. 


1852 


Wells 


Distribution 


Am.J.Sci. (2),XIIL9. 


1852 


Bechi 


Analysis Br 


Am.J.Sci. (2), XIV, 82. 


IRW 


Kenngott 


Hermannite (R) 


Kenng.Min. 71. 


IftW 


Sandberger 


Mangan-spatli 


Pogg. Ann. LXXXVIII, 49L 


1854 


MUller 


Minerals of Jura 


Verh. Nat. Ges. Basel. 1854, 05. 
Leonh Jahrb. 1857,168. 


1854 


J. L. Smith 


Alam 


Am. J. Sci. (2), XVIII, 370. 
J.pr.Ch. LXI1I,460. 
C.C. 1855,7. 
Jahresb. 1854, 863. 
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1854 


Scholta 


Analysis Ps. 


Rammelsb. Mineralcbemie, 1006. 


18M 


Huene 


Ps in tracbyte 


Zeitscbr. dentsoh. geol. Ges. IV, 576. 
Leonh.Jahrb, 1854,503. 


18Sft 


MUller 


Psendomorpbt 


Berg. HUtten-mMnn. Zeit. 1854, 

289. 
Leonh.Jahrb. ia'i5,60.' 








1806 


Bimbacher 


Carbonate 


A.C.P. XCVIII,144. 
J.p.C. LXVm,64. 
C.C. 1856,495. 
Jabresb. 1&'S6,88S. 


1806 


Haidloger 


"Beissacberlt" 


Jabrb. geol. Beicbs. Til, 809. 


1806 


Borkhart 


Mangan-blende 


Verb. Niederrbein. Ges. 1806, Jan. 


1807 


Bergemann 


"Blende»» 


Leonh. Jabrb. 1857,884. 

Jabresb. 1857,669. 

Verb. Nat. Ver. Bonn. HI. 


1807 


Glocker 


PS 


Jabrb. geol. Beicbs. VI, 97. 
Leoub. Jabrb. 1809,433. 


1857 


Horofg 


Analysis W 


Jabrb. geol. Beicbs. Vn,8l2. 


1868 


Field 


Cupreous oxide 


Cbem.Gas. 1858,104. 


1858 


Abich 


Ores of tbe Cancaaus 


Bull. Sci. St. Petersb. XVI, 806. 


1850 


Kenngott 


Alum 


Uebers. d. Mln. Forscb. 1859, IS. 


1859 


T. 8. Hant 


Carbonate 


Am. J. Sci. (2), XXVU, 134. 
Jabresb. 1859,813. 


1860 


HUdebrand 


Carbonate 


A.C.P. CXV,348. 
Rep. chim. pure, m, 90. 
Verb. Nat. Nassau, XIV, 484. 


1860 


RammelBbeig 


**Cnmmingtonlte" (B) 


Rammelsb. Mineralobemie. 1860,478. 


1860 


Bergemaiin 


Analysis Tr 


J.p.C. LXXIX,414. 


1800 


BrenUbs and 


Ores of fiuelra 


Bull. See. Ind. Min. VI, 29. 




Sevox 




Alig. Berg. Ztg. lU, 213, 245. 
B.H.Ztg. XX, 267. ' 


1861 


Hahn 


Analysis B 


1861 


K.List 


Analysis Ps 


J.p.C. Lxxxiv,eo. 
Pogg.Ann.CX,821. 
Leoub. Jabrb. 1861,186. 


1881 


Zerrenner 


Geological 


Die Braunstein Bergbaue in Deotacb- 

land, Freiberg. 1861. 
J.c.T. Vn,.148. 


1881 


How 




Phfl.Mag. (4), XXI, 165. 
Leonb. Jabrb. 1806,724. 


1864 


IgelBtrOm 


"Pyrocbrolt" 


Oefr. Ak. Stockb. 1864,205. . 
Pogg. CXXII,18l. 
Leonb. Jabrb. 1865,88. 


1864 


Ton KobeU 


Analysis Tr 


J.p.C. XCn,390. 


1864 


Brnab 


Analysis T 


Am. J. Sci. (2), XXXVn, 66. 


1864 


Rose 


Br&H 


Pogg. CXXI,318. 


1865 


BrelCbanpt 


Fanserite 


B.H.Ztg. XXIV, 30L 


1866 


IgeUtrOm 


*<Cbondrarsenite^ 


Oef7.Ak.Stockb. XXil,8,606. 


1865 


Bammelsberg 


Analyses and Sp. Gr. 


Berl. Acad. Ber. 1865,112. 
Pogg. CXXIV,513. 
J.p.C. XCIV,401. 
Z.C. 1865,346. 
C.C. 1865,347. 
Arcb. Pbarm. • (2), CXXVI, 89. 
BuU.soc.cbim. (2), VI, 80. 
Jabresb. 1865, 87t. 



KovmBEB, 1876. 



19 



Ann. Lyc. Nat. Hist., Vol. xx. 
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1866 


Scbmid 


Peilomelan 


Pogg. c;acvi,i6i. 

Jahresb. 1886,878. 


1866 


Schranf 


Twin crystalB of a^ 
abandite 


Pogg. CXXVII,548. 


1866 


How 


Analysis M 


Phil. Mag. (4),Xm,166. 


1866 


Breithanpt 


"Blamenbachite^ 


B.H.Ztg. XXIII, 108. 


1866 


BammelBberg 


Analysis B 


Z.8.G. XVm,84. 


1866 


Pisani 




C. B. LXII. 100. 


1886 


KeDngott 


Pyrochroite 


Leonb. Jahrb. 1866,440. 


1867 


Clevo & Nor* 


Analysis of silicates 


J.p.C. C.119. 




denskiOld 




Bull. soo. ohim. (a),yur,43. 


1867 


IgelstrGm 


.Piemontit 


OeAr. Akad. Stockh. 1867,1. 
J.p.C. CI,4». 
Leonh. Jahrb. 1868, 20S. 
C.C. 1808,624. 
Bnll.Boc.chim. (8), IX, 87. 


1867 


Braun 


Analysis M 


Z.anal.Ch. VI, 67. 


1867 


BUke 


Tangstate 


Am.J.Sci. (S),XLin,125. 


1869 


Heymann 


Carbonate 


Sitznogsb. d. niederrhein. 6es. in Bonn, 

1860,06. 
Leonh. Jahrb. 1870,626. 


1870 


Lndwig 


Analyses 


Arch.Phann. (2), CXLUI, 194. 
C.C. 1870,627. 
Jahiesb. 1870, 11S4. 


1870 


Kayser 


Manganite 


Zeitschr.geoLGes. XXU,18i. 
Jahresb. 1870,1281. 


1870 


Boepper 


Analysis of oar* 


Am.J.Sci. (2),L,87. • 






bonate 


Leon. Jahrb. 1870,888. 
C.C. 1870,706. 
Jahresb. 1870,1826. 


1870 


Bnders 


Anal, of carb. 


Aroh.Pharm. (2), CXLm, 198. 
C. C. 1870, 627. 


1871 


Baab 


Occnrrence 


N.B. Pharm. XX, 1 (prixe essay). 
Leonh. Jahrb. 1871,617. 
Jahresb. 1871,1189. 


1871 


Mills 


Analyses and geo- 


Am.Chem. (8), IV, 48. 






logical occnrrence 


Jahresb. 1871,1148. 


1879 


Pisani 


Anal. Mangano-tUi- 


D.C.Ges. V,1067. 






co-alominate con- 


Am.Chem. IU,466. 




• 


taining yanadiiun. 
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EXPLANATION OF ABBREVIATIONS. 



Abb. Acad. Wiss. Berlin. 
Abh. Schw. Acad. Wise. 

A. c. p. 

A. C. P. 

Afhandl. I^sik K. och WOi. 

Allg. Beig. Ztg. 

Am. Chem. 

Am. J. Sci. 

Ann. Phil, 

Ann. Ch. Phann. 

Ann. d. Mines or Ann. d. M. 

Ann. Gen'l des Sci. Pbys. 

Ann. G^nie ciril. 
Ann. Mas. d'Hist Nat. 
Ann. N. Y. Lye. Nat. Hist. 
Arch. Pharm. 
Arch. ph. nat. 

Bay. Ind. Gewerbebl. 
Beitr. znr Phys. n. Ch. 
Beob. Berl. Ges. Natorf. Fr. 

Berl. Acad. Ber. 

Berl. Gewerb. Handelsbl. 
Berg. HUttenm. Ztg. 
Bend. Traill 

B. H. Ztg. 
BemMittb. 

Berz. Jahresb. 

Bibl. Untreiy. 
Br. d. InT. 

Bmgnatelll. 
Brugnatelli G. 

Bachner's Repert. 
Bull. Geo]. Soc. Paris. 
Bull. Sci. St. Petersb. 

Brom. Min. 
Brelth. Char. 



Abbandlangen der KOnifflichen Academic der 

Wissenscbaflen zn Berlin. 
Abbandlangen der kOniglicben Schwedlschen Acad- 

emie der Wissenscballen. Stockholm. 
Annales de chimie et de physique, Paris. 
Annalen der Cbemie und Pharmacie, Heidelberg. 
Af bandlingar Fysik, Keml, och Mlneralogi, Berze- 

lins, Stockholm. 
Allgemeine Berg- and HttttenmSnniscbe Zeitang, 

Hartmann, Quedlinburg. 
American Chemist, C. F. and W. H. Chandler, New 

York. 
American Joamal of Science and Arts, Sllliman and 

Dana, New Haven, Ct. 
Annals of Philosophy, Thomson, London. 
Annalen der Cbemie und Pharmacie, Heidelberg. 
Annales des Mines, Paris. 
Annales g^n^rales des sciences physiques. Ton 

Mens, Bruxelles. 
Annales da G^nie civil, Paris. 
Annales da Mas^ d'Histoire Natorelle, Paris. 
Annals of the Lyceum of Natural History, New York. 
Arcbiy der Pharmacie, Halle, etc. 
Archives des sciences physiques et natureUes, Gen- 
eve. 
Bayeriscbes Indastrle und Gewerbeblatt, Mlincben. 
See Schweigg. 
Beobachtungen der Gesellschaft der Naturfor- 

schende Frennde zu Berlin. 
Bericht liber die ... . Verhandlnngen derK. Preus- 

siche Academic der Wissenscbaiten zu Berlin. 
Gewerbe, Industrie und Handelsblatt, Berlin. 
Berg- und HUttenmlinnische Zeitung^ I^ipzig. 
Trait4 ^l^mentalre de min^ralogie, Beudant. 
See Berg. HUttenm. Ztg. 
Mittheilungen der Naturforscbenden Gesellschaft in 

Bom. 
Jabresbericht liber die Fortschritte der Cbemie, etc., 

Berzelius, Tttbingen. 
Biblioth^ue Universelle des Sciences, etc., Geneve. 
Descriptions des Machines et Proc^^s sp^cifl^s 

dans les Brevets d' Inventions, Paris. 
Annali di Chimica, Brugnatelli, Pavia. 
Giomale di flsica, chimica e storia naturale, L. Brag- 

nntelli, Pavia. 
Repertorium fUr die Pharmacie, Buchner, NUmberg. 
Bulletin de la Soci^U Geologique de France, Paris. 
Bulletin Scientiflque public par 1* Academic Imp. des 

Sciences de St. Petersbourg. 
Von Bromell's Mineralogia, Stockholm. 
Vollstilndige Charakteristik des Mineralsystems, 

Breitbaupt. 
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Bull Boc. chim. 


Bnlletin de la Sod^t^ chimiqne de Paris. 


Ball. aoo. d'Enconrage. 


Bulletin de la Soci^t^ d' Encouragement pour 1* In- 




dustrie National, Paris. 


Bull. 80C. Ind. Mnlb. 


BullcUn de la Soci^t^ Industrlelle de Molbouse. 


Bresl. Gewerbebl. 


Brcslaner Gewerbeblatt, Schwartz, Breslan. 


Caesalp.deMetallioia. 


De Metallicis, Caesalpinus, Bomae, 1506. 


Canad. J. 


Canadian Journal of Industry, Ao., Toronto. 


C.C. 


ChemiBcbes Centralblatt, Leipzig. 


Cbcm. Gas. 


Chemical Gazette, Francis A Croft, London. 


Cbem. News. 


Chemical News, Crookes, London. 


Chem. Soc. Trans. 


Transactions of the Chemical Society of London. 


Cbem. Soo. Mem. 


Memoirs of the Chemical Society of London. 


Ciinento. 


11 Cimento, Giomale di flsica ecc. Pisa. 


C.R. 






ences, Paris. 


CreU'sN.Entd. 


Die neneste Entdeckungen . In der Cbemie, Crell, 




Leipzig. 


Crell»s Ann. 


Chemische Annalen, Crell, Leipzig. 


Cronst. Min. 


Mineralogie, Cronstedt, Stockholm. 


Dingl. J. or DingLpol. J. 


Polytechuisebes Journal, Dingier, Stuttgart. 


D. C. Ges. 


Berichte der deutschen chemlscben Gesellschaft su 




Beriln. 


Dentocbe Indust. Ztfr. 


Deutsche Industrie Zeltung. Binder, Chemnitz. 


Deatscbe Gewerbe Ztg. 


Deutsche Gewerbe Zeitung, Wieck, Berlin. 


Docb. Lebrb. d. Cbem. 


Lehrbuch der Chemie, Doebereiner. 


Dubl. Geol. 800. J. 


Journal of the DublUi Geological Society. 


Edinb. J. Sol. 


Edinburgh Journal of Science, Brewster. 


£dinb.4Jed.Sarg.J. 


Edinburgh Medical and Surgical Journal. 


Bdhib. Pbil. J. 


Edinburgh Philosophical Journal. 


Emmerl. Min. 


Lehrbuch der Mineralogie, EmmerlUig. 


Engineering. 


Engineering, London. 


Geblen»« J. 


Allgemeines Journal der Chemie^ Gehlen, Beriln. 


Gelger»8 Mag. 


Magazin fUr Pharmacie, Geiger, Carlsmhe. 


Gilb. Ann4 


Annalen der Pbysik, GUbert, HaUe. 


GOU. Gel. Anz. 


GOttingische Anzeigen von gelehrten Saohen. 


Gren»«J.d.Physik. 


Journal der Physik, Gren, Halle. 


Hannover Mittb. 


Mittbeilungen des Gewerbe- Vertins fUr das Ednlg- 




reich Hannover. 


Hausm. Handb. 


Handbuch der Mineralogie, Hausmann. 


HaUy Traits. 


Traits de Mineralogie par C. HaUy, Paris. 


HesBische Gewerbebl. 


Gewerbeblatt fiir das Grosshersogthum Hessen, 




Darmstadt. 


Hoftnan'8 Report. 1862. 


Hoftnann's Report of the Exhibition of 188S. 


Huot Manuel. 


Manuel de Mineralogie par Huot. % 


H. Tabl. 


Tableau comparatif Min^raux. Hatty. 


Irish Acad. Proc. 


Proceedings of the Royal Irish Academy. 


Instit. 


L^lnstitut, Paris. . 


Jabrb. geol. Beichs. 


Jalirbuch der k. k. geologischcn Beichsanstalt, 

Wien. 
Seet Leonb. Jahrb. 


Jahrb. Min. 


Jabresb. 


Jahresbericht Uber die Fortscbritte der Chemie, 




Giessen. 


Jabresb. reinen. Cbemfe. 


Jftbresbericht Uber die Fortscbritte der rei* 




nen Chemie, TUbingen. 


Jahres. des pbys. Ver. zu Frank* 


Jahi-esbericht des pbysikalischen Yereins zu Frank- 


luit. 


fuit am Bhein. 
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Jena. Zeit. Med. a. Nat. 

J.cT. 

J. d. M. 

J. p. G. or 3, pr. Ch. 
J. techn. Gb. 
J. Ghim. MM. 
J. Boy. lust. 
Jonrn. de Phys. 
J. Pharm. 
Karsten's Arohiv. 

Karat. Tab. 
Kasto. ArcbiT. 

Eenng. Min. 
Klapr. Beitr. 

KorhetB. Gewerbebl. . 

Lea Mondes. 

Ta Tecbnologiste. 

Leonh. Taacbenb. 

Leonb. Jatarb. 

Leonb. Tab. 

Leonb. Zeltscbr. 

London J. of Arts. 

Lucas Tab. 

Mem. Acad. Sci., Paris 
Mem. de Tonlonse. 
Mem. de '1 Inst. * 

Mittb. Katarf. Ges. Bern. 

Mobs' Min. 
Monit. Scientif. 
Master Ztg. 
N. Arob. pb. nat. 

Nacbr. GdUingen. 

Neue Abb. Schw. Acad. Wise. 
N. Jabrb. Pbarm. 
N. B. Pharm. 

OefV. Ak. Stockb. 

Oesterr. Z. Berg. n. Hiitten. 



Jenaiscbe Zeitscbrlft fUr Medlcin and Natnrwissen- 
scbaft. 

Jabresberlobt fiber die Fortscbritte der cbemischen 
Tecbnologie, Wagner, Leipzig. 

Journal des Mines, Paris. 

Journal fUr praktiscbe Ghemie, Erdmann. 

Journal fUr tecbniscbe Gbemie, Erdmann. 

Journal de cbimie mddicale. 

Journal of tbe Boyal Institution of Great Britain. 

Journal de Pbysique, Rozier, Paris. 

Journal de Pbarmacie et de Gbimie, Paris. 

ArcbiT fOr Mlneralogie, Geognosie, etc., Karsten, 
BerUu. 

Tabellariscbe Uebersicbt der Mlneralien, Karsten. 

ArcbiT nir die gesammte Katurlebre, Kastner, Nibm- 
berg. 

Das Mobslcbe Mineralsystem, Kenngott. 

Beitrige attr cbemiscben Eenntnisse der Mineral- 
kSrpers, M. H. Klaprotb. 

Gewerbeblatt fttr das Grossbenogihum Heesen, 
Darmstadt. 

Les Mondes, Moigno, Paris. 

Le Tecbnologiste, Paris. 

Tascbenbucb fllr die gesammte Mineralogie, Leon- 
bard, Frankfbrt am Main. 

Jabrbucb fUr Mineralogie, Goognosie, etc. Leon- 
bard, Heidelberg. 

Systemmatiscb'tabellariscbe Uebersicbt der Mineral- 
ten, Leonbard, FrankAirt am Main. 

Zeitscbrift fttr Mlneralogie, Leonbard, Frankftirt am 
Main. 

London Journal of Arts and Sciences, Newton, Lon- 
don. 

Tableau m^tbodique des ^sp^ces Min^rauz, Lucas, 
Paris. 

M^moires d I'Acad^mie des Sciences, Paris. 

M^moires de PAcad^mie des Sciences de Touiouse. 

M^rooires de Plnstitnt National des Sciences et des 
Arts, Paris. 

MlttheiUnngen der naturforacbenden Gesellsobait in 
Bern. 

Gnindriss der Mineralogie. Mobs. 

Moniteur Soientiflque, de QuesnevIUe, Paris, 

Dentsohe Muster Zeitung fUr Fiirberei, Berlin. 
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XXIV. — Notes on the Ancient Glaciers of New Zealand. 

[With map, Plate 19.] 

By ISRAEL C. RUSSELL. 

Read May 15th, 1876. 

About twelve hundred miles east of Australia, are 
situated the islands of New Zealand, the most promising of 
the English colonies in the southern hemisphere. The name 
of New Zealand was given to these islands by the Dutch 
navigator Tasman, who discovered them in 1642, but consid- 
ered that they were a portion of the Terra Australis Incog- 
nita. This land was shown by Captain Cook, however, to 
be composed of two main portions, known as the North and 
the South Islands, around which are grouped a few smaller 
and far less important islands. 

The North Island is largely composed of igneous rocks, 
and is chiefly remarkable to the geologist for the regularity 
and beauty of its numerous volcanic mountains, and also for 
the extent of its hot-lakes and geysers. The mountains are 
mostly isolated trachytic cones, that have been fornied by 
the overflow of lava during ancient volcanic eruptions. The 
gi'andest of these old volcanoes are Mt. Egmont and Kua- 
pehu ; the latter, situated near the center of the island, at- 
tains an elevation of 9,195 feet. Nearly all the volcanoes 
are extinct; two, however, Tongario and White Island, still 
give evidence that their ancient fires are smouldering in their 
depths. The indications of the expiring volcanic energy, as 
shown by boiling-springs and geysers, are best seen in the 
neighborhood of Lake Topo and Lake Koto-rura, situated 
on a line joining the smoking volcanoes just mentioned. 
Hocjistetter describes this wonderful region of hot-lakes, 
fumaroles, mud-volcanoes, and boiling geysers, as "far ex- 
ceeding all others in the world in variety and extent." 

The South Island is traversed from N. E. to S. W. by the 
KovEMBER, 1876. 20 Ann. Lyc. Nat. Hist., Vol. xi. 
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Southern Alps, — a great chain of snow-clad mountains, that 
well deserve their name, as they are not inferior in the wild- 
ness and grandeur of their scenery to the Alps of Switzer- 
land. This range of mountiiins seems formerly to have been 
a sloping table-land, the highest remaining point being the 
sharp and serrated summit of Mt. Cook, which reaches an 
elevation of 13,200 feet above the sea, and is by far the 
grandest object in New Zealand. This lofty peak is sur- 
rounded by a host of sister mountains, many of which attain 
an elevation of from 10,000 to 12,000 feet. Among the 
best known of these are Mt. Tasman, Mt. Arrowsmith, Mt. 
Aspiring, etc. As the snow-line is situated at a height of 
from 7,500 to 8,000 feet above the sea, all the central por- 
tion of this mountiiin-rauge is wrapped in perpetual snow. 

The prevailing winds of New Zealand are from the west- 
ward. These winds, laden with the moisture gathered dur- 
ing their long journey over the South Indian Ocean, on 
coming in contact with these high mountains, are forced up- 
wards to an elevation of 10,000 feet or more ; and becoming 
raritied and chilled by their contact with the cold summits, 
part with the greater portion of their moisture in the form 
of snow and ice. In this manner, on all the higher portions 
of the mountains, immense ice-fields accumulate, that receive 
new additions from nearly every breath of air that passes 
over them. The result of this process of condensation, if 
carried on unchecked, it would be difficult to conceive. A 
compensation is found, however, in the fact that the ice flows 
down from the mountains in the great ice-rivers that are 
known as glaciers ; the character and laws of which have 
been well studied in Switzerland. 

The efiect produced on the climate of the South Island, 
by the lofty mountains along the West Coast, is shown by 
the great contrast in the amounts of rain that fall on their 
eastern and western slopes. From May to the end of De- 
cember, in 1856, the rain-fall at Hokitika, on the West 
Coast, amounted to 96*082 inches; while at Christchurch, 
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east of the mountains, during the same period, it reached 
only 17'395 inches. 

The glaciers that for long ages have descended from these 
constantly accumulating snow-fields, have cut the high table- 
land from which the Southern Alps were formed, into many 
deep valleys and canons; through these the traveller obtains 
an easy access to the very heart of the mountains. It is 
only in the extreme upper portion of these valleys that the 
glaciers are now found ; but the great valleys that extend 
beyond them, and that now are dotted with villages and 
farms, have been excavated by the ancient glaciers, which 
form the subject of our sketch. Many of these old valleys 
have been worn into rock-basins by the action of the ice ; 
and these, having become filled with water, now form some 
of the most charming features in the wonderful scenery of 
the South Island. 

The existing glaciers of New Zealand are all confined to 
the Southern Alps, and occupy the higher portions of nearly 
all the principal valleys. Many of these ice-fields are of 
great size, and by their slow melting afford a never-failing 
supply to numerous rapid rivers. While glaciers of consid- 
erable extent are found in many places throughout the moun- 
tains, they have their greatest extension, as we should natur- 
ally expect, around the highest peaks. At Mt. Cook, five 
glaciers have been discovered, flowing in a southerly direc- 
tion/ and supplying the Jakes that form the source of the 
Waitaki river. The largest of these is the Great Tasman 
Glacier, which has a length of eighteen miles, and a breadth 
at its terminal face, of nearly two miles ; it is the largest 
glacier yet discovered in New Zealand. Dr. Haast describes 
it as being so completely covered with an immense bed bi 
debris, as to conceal the ice beneath, which could only be 
seen in the deep transverse crevasses. About nine miles up 
the valley this great glacier receives a tributary stream of ice 
one mile in breadth, descending in two arms from Mt. CJook, 
Mt. Tasman, and the neighboring peaks. 
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Another glacier well worthy of notice, is the Great Clyde 
glacier, which flows from the snow-fields of Mt. Tyndall. 
The extremity of this glacier is about 4,000 feet above the 
sea, and forms a wall of ice across the valley 1,300 feet long 
and 120 feet high. The river Clyde, which has here its 
source, springs from the glacial cave at the foot of the ice- 
wall. 

Perhaps the most remarkable of the glaciers that flow in 
various directions from the Southern Alps, is the Francis 
Joseph glacier, which aflbrds an escape for the snow and ice 
that accumulate around Mt. Tasman. Situated in latitude 
43^ S, it corresponds in position, as Hochstetter remarks, 
in the northern hemisphere, with Marseilles in the south of 
France, and Leghorn in Italy, where the vine, the orange, 
and the fig tree flourish. This glacier, descending westward, 
reaches to within 705 feet of the sea-level, where it en^s 
abruptly amid a dense growth of arborescent ferns, fuschias, 
and beeches. 

At some points in the course of the ice-streams that de- 
scend towards the West Coast, ice-cascades are formed — 
like the falls of the Glacier du G^ant — where, owing to the 
steepness of the mountains, the ice is carried over the per- 
pendicular cliffs, and "falling with a tremendous crash, is 
again cemented together and forms a new glacier below.** 

These are but a few examples of the many glaciers that 
have been discovered by the intrei5id explorers of New^ Zea- 
land. Others probably exist, which have never been seen; 
as there are large areas amid the mountains that have not yet 
been penetrated by the white man, and were totally unin- 
habited by the aborigines. 

But interesting as the existing glaciers are, and vast and 
wonderful as they may seem to us, they yet sink into insig- 
nificance when compared with the mighty rivers of ice that in 
past time flowed from the same mountains, and carved out 
those grand valleys of the Southern Alps to a depth of many 
thousand feet in the solid rock. 
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The evidences of a great extension of the glaciers of New 
Zealand in past time, are furnished by the following consid* 
erations : — 

(1.) Immense moraines surround the mountains on every 
side, and are found far below the terminus of the existing 
glaciers, — in many cases reaching the level of the sea. Some- 
times the narrow valleys are crossed by a huge bank of con- 
fused glacier- worn material, brought down and deposited as 
a terminal moraine by a glacier that has long since passed 
away. These old moraines, by forming dams across the 
valleys, sometimes give rise to extensive lakes. On the 
East Coast of the South Island, the Plains of Canterbury, 
which extend along the foot of the mountains for a distance 
of a hundred miles, and are fifty miles wide at the center, 
are regarded by Dr. Haast as composed of the material that 
has been brought out of the mountain valleys by the ancient 
glaciers. On the West Coast, the country is described by 
the same writer, and by other intelligent travellers, as being 
entirely covered with huge moraines, that extend from the 
sea coast — where they have frequently been cut away by the 
waves, so as to form steep walls and precipices — far up the 
valleys, to the foot of the existing glaciers. Through this 
immense layer of glacier-worn debris, the present streams 
have excavated their channels. 

(2.) Scattered throughout the valleys are found huge 
boulders, which usually differ in the nature of their material 
from the rocks of the surrounding cliffs, and are frequently 
eighty or a hundred miles lower down the valleys than the 
present glaciers extend. These transported boulders are 
sometimes of great size, often measuring thirty to forty feet 
in diameter. 

(3.) Another indication of the magnitude of these ancient 
streams of ice, is to be found in the extent of the great val- 
leys that they have worn out in the sides of the mountains. 
These are far too large for the streams that now flow through 
them, and they frequently bear on their rocky walls the well 
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known markings due to glacial action. The sides of these 
narrow valleys are frequently towering mountain-peaks, two 
or three thousand feet high, descending in some places per- 
pendicularly into the debris at their base, which fills the bot- 
tom of the valley to a great depth. 

(4.) The numerous lakes of the South Island, filling rock- 
basins that have been excavated by ice-action, sometimes 
lower than the level of the sea, bear similar testimony, as 
well as the fiords along the West Coast, like Milford Sound 
and Martin's Bay. These are deep, narrow sounds, that 
penetrate far into the mountains, "but universally become 
shallower at their entrance into the sea;" and are in fact 
glacier-worn basins, of the same character as the lake-basins, 
excepting that they are at a lower level, and open to the 
ocean. They afford, perhaps, one of the strongest indica- 
tions of the great extent and duration of the ancient glaciers. 

During our connection with the U. S. Transit of Venus 
Expedition, we were stationed at Queenstown, N. Z., on the 
shore of Lake Wakatipu. As the great glaciers to which 
the valley of this lake owes its origin, may be taken as an 
example of the hundreds of ice-streams that in past time 
flowed from the Southern Alps, we may obtain from the rec- 
ords that they here lefl behind them some idea of the phe- 
nomena of what may prove to be the "glacial epoch" in New 
Zealand. 

Lake Wakatipu is situated about 100 miles from the south- 
ern end of the South Island, and extends into the very heart 
of the mountains. We will not attempt a description of its 
sceneiy which, as has been said, equals, or even exceeds in 
grandeur, the lake scenery of Switzerland, but will endeavor 
merely to tell as briefly as possible, the story of its form; 
ation. 

The lake is of a sigmoidal shape, about seventy miles long, 
and from one to three miles broad. Its waters are very clear 
and cold, and have been sounded to the extraordinary depth 
of 1,400 feet. The surface of the lake is about 1,000 feet 
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above the level of the sea ; and its bottom, therefore, is 400 
feet lower than the surface of the ocean. On either side of 
the lake, throughout its whole extent, the mountains rise 
in a continuous series of very rugged peaks, to a height of 
from 5,000 to 7,500 feet; while Mt. Eamslaw, which forms 
the head of the valley, attains an elevation of 9,165 feet, its 
top white with perpetual snow, and its sides scored by de- 
scending glaciers. 

The valley of Lake Wakatipu extends southward beyond 
the foot of the lake for a distance of fifty or sixty miles, and 
opens out into the level country that forms the province of 
Southland. As the physical features of the lower portion of 
the valley are not essentially different from those of the im- 
mediate shores of the lake, we are forced to consider them 
as having a common origin, and being but portions of the 
same valley; the upper part of which is filled with 1,400 
feet of water, and the lower portion by an unknown depth 
of worn and rounded shingle. The rocks that inclose the 
valley are for the most part, clay-slates and gold-bearing 
mica-schist, which are very much curved and twisted, and in 
many places green with chlorite. 

Wo will not attempt to trace the geological history of the 
mountains themselves, but will confine our attention to the 
last chapter in their history — the formation of the valleys. 

Valleys may be considered as owing their origin, pri- 
marily, to one of three causes. (1.) They are formed by a 
folding of the rocks. These produce depressions, the sides 
of which slope inwards towards the axis — synclinal valleys. 
Examples of valleys formed in this way are to be met with 
wherever stratified rocks have been upheaved, as in the 
Sierra Nevada, Rocky, and Alleghany Mountains. (2.) 
Valleys are sometimes formed by the fracturing of the earth's 
crust by volcanic forces. Valleys of this kind are seldom 
seen, being confined to regions of great igneous disturbance. 
(3.) The kinds of valleys aRove noticed are usually greatly 
modified by denudation, which is another great agent in their 
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formation. By denudation we understand not only the wear- 
ing away of rocks by wind, frost, and rain, but also by the 
more powerful action of ice and running water ; the opera- 
tion of which we can see everywhere about us. 

As the evidence of a synclinal axis is nowhere apparent in 
the valley of Lake Wakatipu, we are unable to account for 
its existence by the upheaval of the mountains on either side 
of it. We are likewise at a loss to find any indication of the 
rocks having been rent asunder by volcanic forces. The 
formation of the valley can only be referred to the third 
cause, that of denudation, or the slow removal, by ice and 
water, of the rock that once filled it to a height gi-eater than 
that of the mountains which now tower above it. 

It may seem strange at first sight that such an immense 
amount of rock — measured by hundreds of cubic miles in 
the valley of Lake Wakatipu alone — could have been worn 
down and transported to distant places, by the slow action of 
ice and water. This diflSculty would be removed could our 
readers examine the region about Mt. Earnslaw, whose sum- 
mit can be seen from the lake, rising clear and brilliant above 
the surrounding mountains. On its sides are blue regions of 
ice ; these are the descending glaciers, — the keys that unlock 
the secrets of the valley's history. In those streams of ice, 
although they are of great extent and of irresistible power, 
we see but the puny remains of the mighty river of ice that 
at one time flowed through the whole valley of Lake Waka- 
tipu. The extent of this glacier was probably only limited 
by the ocean, whose waters undermined its terminal face, 
and floated away the fragments in the form of ice-bergs, in 
the same manner that ice-bergs are formed at the present 
day on the coast of Greenland. It takes but a glance t^ 
convince the pilgrim to the shores of Lake Wakatipu, that 
this great ice-river was the engraving tool which, aided by 
storm and frost, excavated in the living rock the scene of 
wonderful graudeur and beauty that is now spread out before 
him. 
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The glaciers around Mt. Earnslaw are still at work, as 
they have been for ages, in extending the valley. The 
streams that are formed by the melting of the ice — the riv- 
ers Dart and Rees — are all the year turbid with silt, which 
is the rock that has been ground fine by the glacier — the 
flour from the mill — which they deposit in the upper end of 
the lake. In this manner some six or eight miles of the val- 
ley have been filled ujj to a height of a few feet above the 
present level of the lake. We have but to extend the forces 
now in operation on Mt. Earnslaw to the whole valley of 
Lake Wakatipu, to have an accurate and satisfactory explan- 
ation of its formation. 

There is another feature of great interest in the history of 
this valley. On the shore of the lake, about twelve miles 
above Queenstown,* is a limited deposit of Tertiary lime- 
stone ; containing as fossils, Ostrea WuUerstorfii, CucullcBa 
altttj C. Worthingtoniy Panopaea plicata^ and many others. 
The junction of the limestone with the crystalline rocks be- 
neath, can be seen but a few feet below the surface of the 
lake. The limestone being at the present level of the water, 
the valley must have been eroded to that depth before the 
limestone was formed. As its deposition took place beneath 
the waters of the ocean, the valley was at one time an arm 
of the sea, and was afterwards upheaved to its present eleva- 
tion or higher, and the wearing-down of the valley contin- 
ued. We have, therefore, in the sequence of events that 
resulted in the formation of Lake Wakatipu, the follow- 
ing series of stages. 

(1. ) The Southern Alps existed as a sloping table-land, the 
highest remaining point of which is Mt. Cook. On this high 
. table-land were deposited immense amounts of ice and snow, 
brought by the warm, moist winds from the ocean, and form- 
ing the glaciers that flowed off in various directions towards 
the sea. One of these ancient rivers of ice had its source 

* At T on the accompanyiog map. 
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in the region of Mt. Earnslaw — then, however, greatly dif- 
ferent from its present form — and flowed over what is now 
the valley of Lake Wakatipu. This old-time glacier contin- 
ued its slow motion towards the sea for unknown ages, until 
it had ground out the solid rock to a depth of 5,000 or 6,000 
feet in vertical thickness and for over 100 miles in length. 

(2.) The work of this mighty glacier was finally termin- 
ated by a sinking of the land, which caused the valley to 
become an arm of the sea, similar in every respect to the 
deep narrow fiords that form such a characteristic feature of 
the wild West Coast of New Zealand at the present day. 
What was before an Alpine valley, filled with hundreds of 
feet of ice, then became the home of hugQ oysters and many 
other forms of marine life, whose remains we now find in the 
limestone. We know that the sea filled the valley for a long 
time, since the compact gray limestone that it left behind 
was not formed rapidly, as sandstone and conglomerate may 
be, but the material had to be firet gathered from the waters 
to form the shells of molluskg and foraminifera, or the hard 
parts of corals, crinoids, etc., and these worn do^vu to a fine 
detritus by the waves, and spread out as a calcareous sedi- 
ment, before the hardening process of rock-making could 
commence. Together with the limestone are beds of fine 
shale, and masses of conglomerate composed of both angular 
and rounded pebbles, and containing fossil shells ( CrassateUa 
ampla) ; these deposits speak of other, although minor 
changes, during the time that the sea occupied the valley. 

(3.) In the third stage the land was again upheaved to 
the dignity of a mountain chain, whose lofty summits became 
covered with fields of snow and ice, which, seeking an equi- 
librium, again flowed as a glacier down the valley of Lake 
Wakatipu. This second extension of the ice-stream down 
the old valley resulted in the removal not only of most of 
the limestone that had been deposited, but also of 1,400 
feet of the crystalline rocks beneath. The limestone on the 
shore of the lake is thus shown to be an inter-glacial deposit. 
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not by being interstratified with beds of till, but by the ex- 
istence, both above and below it, of distinct glacier-worn 
valleys. It is similar in position to the inter-glacial lignite 
beds of Switzerland, and to the inter-glacial forest beds of 
Scotland and America. Like these northern formations, it 
indicates a period of warm and genial climate, in the very 
midst of the time of great cold. Geologists will notice, 
however, the far greater age of the limestone of Lake Waka- 
tipu, which, as indicated by its fossils, is Upper Eocene. 

The second glacier that flowed down the valley of Lake 
Wakatipu, like the first, had its time of great extension and 
then slowly passed away. As its terminus retreated up the 
valley, it left behind it the material it had gathered from the 
overhanging cliflTs along its course, or had torn from the sides 
of the valley, together with the finer products ground by the 
bottom of the glacier from the rocks over which it passed. 
This material now forms the filling of the valley below the 
lake, and has been worked over, perhaps many times, by the 
action of water, which has left it in many regular lines of 
terraces along the sides of the valley ; these giant stair-ways 
often foim a striking contrast with the angular crags and 
rocks that tower above them. 

At Kingston, situated at the southern extremity of the 
lake, a huge terminal moraine,* composed of cyclopean masses 
of angular rock, has been thrown by the glacier directly 
across the valley, and now forms the shore of the lake. In 
this confused mass of rocks we have indisputable evidence 
that here, for a long time, stood the terminal face of the glac- 
ier, which ended abruptly — as is common with glaciers at 
the present day, and as is notably the case with the Great 
Clyde glacier, that ends, as we have seen, in a wall of ice 120 
feet high. The rocks now forming the terminal moraine at 
Kingston, were once lateml moraines on the surface of the 
glacier ; and as the stream moved on and melted away, they 

• At M on the accompanying map. 
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were carried over its terminal face — just as trees and blocks 
of ice are carried over Niagai*a — and were left as the con- 
fused mass that we now find. 

Some idea of the time required for this truly herculean 
task of valley-making, may be gathered, perhaps, from the 
fact that the average motion of the Swiss glaciers can be 
taken at about twelve inches a day, or one mile in fourteen 
and one-half years. At this rate, a block of stone falling 
upon the glacier of Lake Wakatipu near its source at Mt. 
Earnslaw, would require more than a thousand years to reach 
its final resting place in the terminal moraine at Kingston, 
which is only midway down the valley. 

As the warmth increased, the glaciers retreated to their 
present position around the summit of Mt. Earnslaw, leav- 
ing the valley dammed-up by the moraine at Kingston, and 
filled by the water formed by the melting of the ice. On 
the sides of the valley, in many places, huge blocks of stone 
were scattered, similar to those in the Kingston nK>raine« 
The rounded form of roches moutonneea was also given to the 
low hills and knolls along the shores of the lake. 

Lake Wakatipu thus furnishes a striking example of a 
lake filling a glacier-worn rock-basin, the lower lip of which 
has been raised by the formation of the moraine at Kingston. 
Taking Lake Wakatipu and the ancient lake-basin that con- 
tinues below it, as one valley, we have an instance of a rock- 
basin that has been worn out by glacial action to a known 
depth of 1,400 feet. That this is a true rock-basin is shown 
by the fact that in the Dome Pass, at the southern end of the 
old lake, the country rock again comes to the surface in the 
bottom of the valley. Although the glaciers probably at one 
time passed beyond this point, yet they left a barrier of rock 
across the valley, which formed the southern end of the an- 
cient lake, and compelled the waters to cut a new channel to 
the S. E., that resulted in the complete drainage of the val- 
ley. Such we conceive to be a simple, although very im- 
perfect, reading of the grand history of Lake Wakatipu. 
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Other great changes probably took place, the records of 
which have been erased i 

Not only, however, may we trace the past history of this 
interesting lake, but we can also look beyond the veil that 
obscures its future. As the combined actions of ice and 
water have been the instruments for its formation, so are 
they also working its destruction. After the formation of 
the moraine at Kingston, the waters sought a new outlet 
from the valley over the falls of the Kawarau, which are 
constantly wearing away by the action of the water, and thus 
tending to drain the lake to a lower level : we see, indeed, 
by the terraces along its shores, that it has been, already low- 
ered. While the outlet is every moment becoming deeper, 
the water that flows from the foot of the glaciers, together 
with every rill and rivulet born among the mountains, is 
continually bringing down its burden of sediment, however 
small, which it deposits in the lake, and does its part towards 
filling the valley. While at the upper end of the lake the 
^ater is of a light-blue tint, caused by the foreign material 
held in suspension, thus indicating its glacial origin, a few 
miles down it becomes beautifully clear, and of almost as 
deep a blue as the open ocean itself. 

The present conditions continuing, Lake Wakatipu will at 
no very distant day, geologically speaking, have reached the 
end that awaits all lakes, and be drained dry — the fate that 
has already overtaken the lake which once existed to the 
southward. 

Some of the able geologists of New Zealand are inclined 
to attribute the former extension of the glaciers of the South 
Island, Solely to a greater elevation of the land. Such an 
elevation may account very well for all the known facts re- 
lating to the glaciation of that island. When we take into 
consideration, however, the records left by ancient glaciers 
on other lands in the southern hemisphere, — as in South 
Africa,* where well-characterized moraines and transported 

* G. W. stow, Quart. Jour, of the Geol. Society, xxrii, 660. 
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boulders, indicate the former existence in that country, of 
glaciers that have long since passed away, — and also the evi- 
dences of former ice-action at the southern extremity of 
South America and on the Falkland Islands, so well known 
through the writings of Darwin and Agassiz, — we cannot 
well escape the conclusion that they are all due to a common 
cause. 

If we look for the reasons of the great variations of cli- 
mate in the northern hemisphere, in astronomical changes, 
as seems to be the increasing tendency among scientists, — 
either in a change in the eccentricity of the earth's orbit, as 
advocated by Prof. Croll, or in a variation of the angle of 
the earth's axis with the plane of the ecliptic — we are obliged 
to admit that the southern hemisphere has been subjected 
to the same influences, and that the climates of the two hem- 
ispheres must have undergone similar changes. 

It seems to us that the great extension of the glaciers in 
these southern lands could not have been due altogether to 
changes of elevation in the several countries, but, rathef, 
that the advance and retreat of these glaciers have been con- 
trolled by the same — to us mysterious — laws, that in the 
Tertiary period clothed Greenland with a varied and beautiful 
vegetation, and replaced it in our times with immense gla- 
ciers and fields of snow and ice. 

If the evidences of a glacial epoch in the southern hemi- 
sphere seem too meagre for comparison with the corres- 
ponding formations in our own country — where they cover 
many thousand square miles — it is to be remembered that the 
land itself is wanting in the former, on which to find the 
inscriptions left by the old glaciers. In North America the 
records of an ice-age reach as far southward as the fortieth 
parallel. In the southern hemisphere nearly all the area in 
con'csponding latitudes, is occupied by the waters of the 
ocean ; the only lands on which similar formations could 
reasonably be expected, are the southern extremities of South 
America and Africa, together with New Zealand and Aus- 



Digitized by 



Google 



Ancient Glaciei's of New Zealand. 265 

tralia ; and on all of these, excepting the last, positive, and 
in many places, astonishing, evidences of ancient glaciation 
can be seen. 

As far as can be at present judged from the limited explo- 
rations in those distant lauds, the combined facts seem to 
point to a time of extreme cold in the southern hemisphere, 
answering to the similar period at the North, that has re- 
ceived the long contested title of the Glacial epoch. 

Another parallel between the changes of climate in the 
two hemispheres is indicated by the Tertiary deposits. 
These at the South, like the Teiliary formations in Ilurope 
and America, show by their fossils that a mild climate pre- 
ceded the ancient glaciers, during which, as these formations 
on the eastern coast of Africa prove, the forms of life now 
indicative of tropical or sub-tropical conditions extended 
farther towards the pole. 
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XXV. — Recent Progress in Sanitary Science. 

Br ALBERT R. LEEDS. 
Bead October 9th, 1876. 

The recent progress in Sanitary Science is the history of 
our knowledge of what constitutes clean air, clean water, 
clean food, and clean environments; of our knowledge of 
what is filth in air, filth in water, filth in food, and filth in 
our environments, whether it be filth mineral, vegetable, or 
animal ; and finally, of the means of preserving cleanliness 
on the one hand, and of repressing filthiness on the other. 
The great factors in this progress therefore are, in the first 
place, knowledge, a knowledge both comprehensive and ex- 
haustive, and in the second place, a moral zeal, which shall 
make that knowledge effective in increasing cleanliness and 
preventing filth among men. The necessity of this kind of 
knowledge is mostly due to the crowding of multitudes into 
overgrown commercial communities; and its development, 
which is largely that of chemical science, is also dependent 
upon the skill of the microscopist, the experience of the 
medical practitioner, and the learning of the biologist, re- 
quiring the colaboration of such various classes of savans as 
are also found in great cities, — for its growth to perfection. 

The demands of sanitary science extend to the most re- 
fined methods of chemical research, and lay under contribu- 
tion some of the most obscure branches of Natural History, 
like that of Helniinthology, sciences which, in their inception, 
appeared to have little bearing on the daily wants of man- 
kind ; and they even extend to the most abstruse researches 
of biology, in matters perUiining to the generation of spores, 
the development of ova, the growth of parasites, etc. In- 
deed, the demand reaches far beyond the present powers of 
scientific inquiry to supply ; and a more subtle analysis is 
required of the chemist, a more searching scrutiny of the 
microscopist, before questions can be answered, on the cor- 
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rect solution of which the action of communities depends, in 
reference to infection, irrigation, water-supply, etc. 

While sanitary science makes such great and varied de- 
mands upon our present and prospective stores of knowl- 
edge, its aim is nevertheless a very modest one. It finds 
man, wliether from ignorance,^ from cupidity, or from the 
many maladjustments of our existent social systems, de- 
prived of essentials to the enjoyment of long life, or even a 
prey to the inroads and devastations of disease ; and it seeks 
to restore to him, under these circumstances, the same pure 
air, pure water, and fitting food and clothing, as are enjoyed 
by the beast which stalks through the primeval forest, or the 
cattle grazing healthfully in the fields. No one has ever 
shown that a better ratio could be substituted for the oxygen 
and ozone, the nitrogen and ammonia, the carbonic acid and 
moisture present in the atmosphere, than what actually holds 
between them. No one has shown that drinking-water would 
be the better, if it took up a little more iron and lime, pot- 
ash and phosphoric acid, than it actually contains, or if in 
nature's alembic, it were restored to us iu the condition of the 
distilled water of our laboratories. Neither is it clear that 
sugar would be better food by the addition of nitrogen, or 
albumen if it were without it. In short, so far as the sci- 
ences at present at least extend, they are unanimous in de- 
claring the natural order existent in the atmosphere, water, 
and food, the best adapted to the wants of man. This being 
true, every element of disturbance is to be looked upon with 
suspicion, a suspicion daily increasing with the increase of 
our knowledge concerning the true nature of disease, its 
causes, and its remedies. 

Upon the basis of such ideas, we have attempted a classi- 
fication of the departments into which, sanitary science nat- 
urally divides itself, and the arrangement of the subject- 
matter properly falling into each. 

November, 1876. 21 Ann. Ltc Nat. Hist., Vol. xi. 
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On referring to these tables, it will be seen that the first 
element to be determined is the amount of oxygen in the 
atmosphere, and within what limits this amount may vary, 
the atmosphere still remaining in a state of purity. So im- 
portant is this determination, that many of the greatest physi- 
cists have expended all the resources of their skill upon its 
solution. About a century ago, Lord Cavendish made no 
less than five hundred analyses of the atmosphere, and by the 
method of absorption of oxygen by nitric oxide, a method 
which now to us appears too crude to give reliable results, ar- 
rived at the number 20*833 as representing the percenti4ge of 
oxygen. This result is little more than i^jthof one per cent, 
less than 20*95, which is the number now accepted as the 
most accurate mean of recent determinations. And yet Lord 
Cavendish could not satisfy himself that there was any diflfer- 
ence in the percentage of oxygen in London air, as compared 
with that of air from the surrounding country. To deter- 
mine whether the composition of the atmosphere was indeed 
invariable, the subject was reopened by Dumas and Boussiu- 
gault, who employed in their classic research the chemical 
attraction of copper for oxygen at an elevated temperature. 
The air from the Jardin des Plantes, after purification from 
every trace of moisture and carbonic anhydride, was passed 
through a weighed tube containing turnings of pure copper, 
and the residual nitrogen collected in a glass balloon, previ- 
ously exhausted of air. Every precaution that ingenuity 
could suggest, was used to insure the accuracy of the experi- 
ments, which were repeated a great number of. times and on 
large quantities of air ; and yet these two illustrious chemists 
did not venture to assume that the composition of the atmos- 
phere was otherwise than invariable, and that the slight dif- 
ferences in the percentages of oxygen obtained were due to 
real differences, and not to variations within allowable limits 
of instrumental error. 

By improved eudiometrical methods, Regnault afterwards 
settled conclusively the fact of variations in the percentage of 
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oxygen in the earth's atmosphere, and ascertained with accu- 
racy the amount of the variation in the atmosphere of the same 
locality and at different points on the earth's surface. The 
minimum amount for 100 analyses of the air at Paris, was 
20-913 per cent., and the maximum 20*999, giving as a mean 
the number 20*956. The lowest percentage in five analyses 
of the atmosphere of the ocean, was 20*918, the highest 20* 
965. Of mountain air ; — in that of the summit of Mt. Pichin- 
cha, which is higher than Mt. Blanc, the oxygen was 20-949 
and 20-981 per cent. Of all places, Berlin had the distinc- 
tion of an atmosphere with the lowest percentage of oxygen, 
20*908. This does not appear surprising, when we call to 
mind the stinking waters of the river Spree flowing through 
the most crowded portion of the city, under the windows of 
the Academy of Music, and within a stone's throw of the Em- 
peror's palace, the Opera-house, the Royal Library, the Mus- 
eum, and, worst of all, the famous University. To quote the 
language of Dr. Folsom, the Secretary of the Massachusetts 
Board of Health — "Berlin and Munich, the filthiest and most 
scientific of the German cities, deserve Traube's sarcasm of 
not being able to stop the cholera, even in winter, — a more 
or less continuous epidemic, so to speak, having lasted since 
1866 ; while in London and Paris, the cleanest of largo cities, 
the last epidemic (in 1866) fell very lightly, and the death 
rates are one-third lower than in Munich and Berlin." The 
mean of all Regnault's analyses was 20-95 per cent., a num- 
ber which should be remembered and quoted, instead of 
twenty-one, the percentage settled upon as a mean, after 
many experiments, by Gay Lussac and Humboldt, and the 
one usually given in manuals of chemical science. For it is 
worthy of note, that the maximum in no one of Regnanlt's 
analyses reached twenty-one per cent., while the minimum 
was never so low as 20-9. 

After Prof. Bunsen had submitted the existing modes of 
gas-analysis to critical revision, he applied the improved 
methods to the determination of the oxygen in the atmosphere, 
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finding as a minimum for the air at Heidelberg 20«84 per cent., 
and for the maximum 20*97, or a mean for all analyses, of 20"- 
924. Since that time a great number of inquiries have been 
set on foot concerning the air in various parts of Europe, 
especially in Great Britain, where Dr. Angus Smith has in- 
stituted a very extended series of comparisons between the 
atmosphere of towns, and of country and mountain districts. 
The significance of the results is to be found in the fact, that 
while a falling off in the percentage of oxygen to the amount 
of one-tenth per cent., may appear so slight as to be un- 
worthy of serious consideration, yet the place of this minus 
quantity is occupied by other gases whose presence is dele- 
terious, even when in amounts represented by the hundredths 
of one per cent. 

Until a very recent period, no similar investigation had 
been made, so far as we are aware, into the constitution of 
the atmosphere in the United States. 

It would be fortunate for the interests of sanitary science, 
if Ozonometry was settled upon as well ascertained princi- 
ples as those of the determination of oxygen. But this is 
far from being the case. The difficulty does not consist in a 
lack of knowledge concerning the properties, or even the 
chemical nature of ozone, — to both of which topics a great 
deal of attention has been paid since the time of Schonbein 
by Becquerel, Fremy, Andrews and Tait, Meissner, Angus 
Smith, and others, and in this country by M. Carey Lea, 
Wetherill, and Rogers, — but to a lack of concerted and sys- 
tematic observation by practised observers, using equal pre- 
cautions and pursuing the same methods. To illustrate the 
discrepancies, and even fallacies which arise, we may instance 
the ordinary ozone test, as it is called — a strip of paper pre- 
viously moistened with a mixture of starch-water and iodide 
of potassium solution, and dried. Recently it was found, on 
preparing some of the ozone test, that every variety of paper 
purchasable, except the purest Swedish filter-paper, mani- 
fested an alkaline reaction to alizarine ; that every sample of 
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potassium iodide contained several impurities, rendering it 
un6t for use in the ozone test ; and that even the starch had 
to be manufactured in the laboratory, to obtain material suita- 
ble for preparing reliable reagent papers. And yet, with 
suitable precautions, these ozone tests give results of a very 
striking character. As an instance, I may cite some unpub- 
lished observations during the past summer upon the atmos- 
phere of the Adirondacks, where the indications of ozone were 
of the most decided character, and at times of atmospheric 
disturbance, intense. In this pure mountain air, the invalid, 
prostrated with malarial poison, or catarrhal affection, rap- 
idly regained mental vigor and bodily strength. Similar 
ozone tests, exposed during the same season in Hoboken, 
where catarrhs are rife, and where the badly drained marshes, 
if they do not actually produce ague, are at least very un- 
favorable to recovery from it, showed a great deficiency in the 
amount of ozone. 

I do not wish to be understood as saying that the absence 
of ozone is attended by the prevalence of catarrhal or mala- 
rial troubles. Heaven forbid 1 The result of collecting and 
reading most of the literature upon ozone, has been to make 
me extremely unwilling to express any opinion, concerning 
the connection between the abundance or exiguity of ozone 
and any disease whatsoever. The conflict of testimony could 
not be better exemplified than in the case just under con- 
sideration. To quote from a recent work on the subject — 
"Schonbein and other physicians made daily atmospheric 
observations during several catarrhal epidemics at Basle, 
which are stated to have been conclusive as to the simul- 
taneity of the maximum of the coloration with the extreme 
intensity of the epidemic." ** Dr. Seitz carried on observa- 
tions for two years in Munich, and found that months in 
which the ozone was abundant, were not characterized by a 
predominance of catarrhal affections, when compared with 
months during which less ozone was noticed in the air. 
After days distinguished by a great excess of ozone, we did 
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not observe the occurrence of a greater number of cases of 
catarrh." The result of a year's observations by the Medi- 
cal and Scientific Club of Konigsberg, in Prussia, was to the 
effect, "That the month of November, during which the 
spread of catarrhal affections was most extensive, and the 
month of Septemlier, which was notorious for the prevalence 
of intermittent fever, typhus, cholera, and diarrhcea, exhibi- 
ted nearly an equal amount of ozone, and, that a sudden 
and considerable increase in the amount of ozone did not 
appear to be a cause of the commencement of catarrh of the 
respiratory organs." This is certainly a very decided nega- 
tive, but the next observer quoted. Dr. Pfaff, of Plauen, in 
Saxony, has an equally explicit affirmative result. He con- 
cludes that, ^ A large proportion of ozone acts in a mis- 
chievous manner on diseases of the respiratory organs ; that it 
favors the development of inflammatory affections, especially 
tonsilitis, and that the ozone exerts little or no effect on 
epidemic or other diseases, provided they are not compli- 
cated with catarrhal affections." Dr. Spengler calls upon the 
medical practitioners of Europe to test the accumcy of his 
observations, which were made at Roggendorf, a village of 
Mecklenburg. **Just before the commencement of an epi- 
demic of influenza, no ozone was to be detected. Directly, 
however, catarrhal troubles set in and every one was cough- 
ing, an abundance of ozone was manifested. As the disease 
gradually diminished, so did the indications of this body de- 
crease." Dr. Heidinreich also found that a strong ozonic 
reaction, coincided with an exacerbation of catarrhal symptoms 
and the appearance of pulmonary affections, while a dimi- 
nution of those took place when it was feeble. Faber, 
Wunderlich, Schiefferdecker,T. Boeckel, and other observers, 
believe that there is no connection between the development 
of ozone and the prevalence of catarrhal affections. The au- 
thorities at the hospital of Metz, have found that there is a 
certain relation between the variations in the quantity of 
atmospheric ozone, and the number of cases of bronchial 
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aflfections which present themselves. MM. Houzeau and 
Leudet, jr., have shown that there is no agreement between 
the prevalence of respiratory affections at Rouen, and the 
depth of ozonic reaction as presented by ti*ue ozone tests. 
These diseases are most numerous during the winter, when 
the amount of ozone, as distinguished from the other air 
purifiers, would seem from the researches of the former gen- 
tleman to be comparatively small. Mr. Harris, of Worthing, 
has always remarked during the prevalence of N. E. and E. 
winds, when no ozone is present in the air, the great fre- 
quency of irritative affections of the mucous membrane of 
the throat and air passages. The results arrived at by M. 
B^hard, of Havre, are : 

"1. That the number of cases of pulmonary disease is 
probably in direct rehition with the amount of ozone in the 
air, and in inverse relation with the temperature : and, 2. 
That atmospheric ozone appears to exert a certain influence 
on rheumatismal affections." Dr. Clemens, of Frankfort, 
states " that eleven saddle-horses contracted inflammation of 
the lungs in consequence of being run against a south wind, 
very powerful and very rich in ozone, and that the greater 
number died." 

A similar wide difference of opinion exists concerning the 
connection between the prevalence of ozone and malaria, 
various descriptions of fever, and other diseases ; and it is 
difficult to see how these discrepancies will be reconciled, 
except by systematic observations carried on by a number of 
competent observers. In this respect a great deal is being 
done in Great Britain and on the Continent. In the United 
States, isolated inquirers have pursued researches, some 
account of which, from time to time, has appeared in our 
scientific literature. The contradictory results hitherto ob- 
tained, however, have discouraged many who need the stimu- 
lus of uuited effort, and the certainty that their observations 
will be carefully preserved and collated, to contiime this 
very valuable work. 
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Concerning the carbonic anhydride in the atmosphere, but 
little has been lately added to our scientific knowledge, it 
being already a well understood subject. But the deter- 
mination of the amounts of carbonic anhydride present in 
the air of public buildings — as made in the examination into 
the defective ventilation of the House of Representatives by 
the late Dr. Wetherill ; into the air of over-crowded school 
rooms, as has been done by the Board of Health of New 
York ; and that of cars, as in the late investigation of Dr. 
Nichols of the Massachusetts Institute of Technology ; — has 
been of excellent service in the interests of sanitary science. 
This is not so much on account of the deleterious nature of 
carbonic anhydride itself, but for the reason that the ex- 
halations of the breath are always accompanied by volatile 
matters and products of organic decomposition, emanations 
from the body, etc., none of which admit of easy estimation, 
but whose quantity can be readily inferred from that of the 
carbonic anhydride. This gas, as we all know, is of a pun- 
gent agreeable flavor; and when reference is made to the 
"closeness" or bad air of rooms, and to the carbonic anhy- 
dride present, as if the " closeness " and carbonic anhydride 
were one and the same thing, it is but showing how com- 
pletely the popular mind has identified the organic pollution 
of foul air with one, and that not the most unpleasant or 
most pernicious, concomitant. 

In connection with this subject, it is worthy of note that 
the eminent sanitary chemist named above, has recently 
made an examination into the amounts of carbonic anhydride 
contained in the ground of certain localities below the surface 
— the ground atmosphere. 

The importance of its study, as well as that of the ground- 
water, was first pointed out by Pettenkofer in 1854, followed 
in 1870 by systematic determinations of the percentage of 
oxygen below the surface. The analyses were made upon 
the alluvial gravel of the country surrounding Munich, in 
places not under cultivation, with the result of showing, that 
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the amount of carbonic anhydride in the ground below the 
surface, was much greater than that above, and that it in- 
creased with the depth and varied with the season, being 
least in winter and greatest in summer. His object was 
similar to that in view in the determination of the carbonic 
anhydride in ill-ventilated buildings, that of obtaining a 
measure of the " impregnation " of the ground with organic 
impurities, by the oxidation of which the carbonic anhydride 
is produced. It is analogous to the determination of the 
nitric and nitrous acids in drinking water, bodies not of 
themselves detrimental in minute quantities, but important 
as affording a measure of the previous polUition of the water 
by nitrogenous excreta, etc., from the oxidation of which 
they are derived. The examinations of Dr. Nichols, which 
were conducted upon the made lands of the " Back Bay " of 
Boston, showed that there was very little difference in the 
amount of carbonic anhydride at different depths during 
most of the period occupied by the experiments; but in 
October, November, and December, it had increased sensibly 
at a depth of ten feet, above its amount at a depth of six 
feet. This curious result, which agrees with Pettenkofer's, 
he attributes to the diffusion of the carbonic anhydride from 
the surface, and to the increased rapidity of this diffusion when 
the temperature of the air falls below that of the ground. 

With regard to ventilation itself, as an ai-t, repeated fail- 
ures, often with grave results, by architects of great promi- 
nence, are at last convincing the public that the ventilation 
of buildings constructed on different plans, of different ma^ 
terials, with different uses, and located differently in respect 
to air, wind, and sun, is an art of great difficulty ; one not 
to be practised on occasion by the hospital-physician, the 
school-trustee, the alms-house inspector, the engineer, or 
even the architect, as a subject popularly supposed to be 
fully understood by every well-informed person, but should 
be placed in charge of persons making the heating and ven- 
tilating of buildings their especial study. 
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There is one more popular delusion, the overthrow of 
which is to be ranked as an onward step in sanitary science. 
This delusion is, that the senses are trustworthy sentinels 
over our lungs and stomachs, and that dangerous air, water, 
or even food, is always detected by them. They only serve 
as detectives when one of the concomitants of aerial, aqueous, 
or other filth is of the nature of a gas, like hydrosulphuric 
acid, affecting, even when present in very minute quantities, 
the sense of smell, or is one of the innumerable products of 
organic decay. But the cases must be rare indeed, in which 
fatal effects have been produced by exposure to an atmo- 
sphere containing hydrosulphuric acid sufficiently concen- 
trated to act as a chemical poison ; and although headache, 
nausea, or a general lowering of the health, is frequently 
produced in the case of persons occasionally exposed to a 
considerable amount of this and similar gaseous products of 
decomposition, or constantly inhaling them in minute quanti- 
ties, yet they are comparatively harmless when compared with 
some emanations which are not evident to the sense of smell. 
The matter which propagates disease, is, so far as we 
know, not gaseous, but organized bodies of excessively mi- 
nute dimensions, so small indeed that as yet the microscopist 
has not succeeded in distinguishing the "spores" which sim- 
ply produce decomposition, from those which carry the spe- 
cific poison of certain diseases, or the infectious germs of 
one disease from those of another. But one peculiarity they 
possess in common, a peculiarity distinguishing them from 
chemical poisons, in that their effect is not directly propor- 
tional to their amount, but vastly greater, insomuch that ex- 
cessively minute amounts of these germs have the power of 
infinite self-multiplication, so long as they find themselves 
surrounded with circumstances favomble to their develop- 
ment. It frequently is the case that localities are obnox- 
ious in odor, yet no alarming diseases arc developed, while 
others are apparently inoffensive, and at the same time are 
richly productive in "zymotic diseases." A striking illustra- 



Digitized by 



Google 



Recent Progress in Sanitary Science. 279 

tion is to be found ia the case of laborers, whose duty it is 
to jump into the lime-purifiers employed in the defecation of 
illuminating gas, and to shovel out the lime charged with 
sulphur compounds. The smell is intolerable, frequently 
nauseating the workmen, yet not producing active disease. 
Sewer-gas, on the contrary, is not violently oflensive, and 
may diffuse itself through apartments without detection, and, 
as in Glasgow and Edinburgh, in the houses of the better 
classes, may produce outbreaks of typhoid fever. For this 
reason, either the public sewers should be properly flushed 
and ventilated, which, practically speaking, is very difficult 
of accomplishment — or those who multiply bath-rooms and 
water-closets in connection with the sleeping apartments of 
a house (as is now done in city dwellings, where the desire 
of luxury on the part of the occupant, and the ingenuity of 
the mechanic in increasing the expense on the other, have 
permeated the house with an elaborate net-.vork of hot and 
cold-water pipes, waste-pipes, traps, sewer-connections and 
drains) should employ the services of a sanitary engineer, 
to see that a suitable system of flues is likewise provided to 
carry off the gases from the water-closets — the "practical 
plumber" being generally ignorant of both the necessity and 
the means of doing so. Either these remedies should be 
applied, or the water-closets should be made as few as possi- 
ble, and the traps put in connection with flues, in which an 
upward draft is preserved both in winter and summer, by 
stoves or lamps. 

No chemist, so far as we are aware, has attempted a com- 
plete analysis of sewer-gases, or those other exhalations from 
decomposing matters, which are laden with the ferments that 
become active in zymotic diseases. Even if he did deter- 
mine the percentjige of every gas present, he would not be 
able to estimate and isolate the septic ferments — the chief 
culprits in the origination of disease. It would be well if 
water-analysts would distinctly inform the public that they 
are daily asked to do in respect to water, somethiug quite as 
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difficult, and which they are altogether incapable of doing. 
Is not an experience somewhat like the following, familiar to 
every chemist present? A village has grown into a town, 
and that town into a city. Its growth has produced manu- 
facturing communities in the vicinity, which pour their refuse 
and their sewage into the water-course originally filled with 
unpolluted water. The water grows worse to the taste, and 
stronger to the smell ; and finally popular complaint compels 
the Board of Water Commissioners to take action. Their 
first step is to employ a chemist to find out how polluted the 
water is ; and he finally sends in a report, with a long array of 
figures in decimals, telling bow much silica, lime, magnesia, 
oxide of iron, phosphoric acid, sulphuric acid, potash, soda, 
ammonia, nitrous and nitric acids, chlorine and albuminoid 
ammonia, the water contains. All these data are of interest, 
requiring much skill in their accurate determination. They 
tell that a stream may be no worse drinking water than the 
Thames, the Schuylkill, the Ohio, the Passaic, ojr some other 
river, whose water is used at ordinary times by large com- 
munities without outbreaks of disease directly traceable to 
it. As in the case of the Schuylkill, a well-known expert to 
whom I appealed, said, *'Yes, it always analyzed very well, 
but smelt and tasted very bad." Yet this gentleman drank 
daily of the Schuylkill water, and so do hundreds of thous- 
ands, without falling ill of violent maladies. Such analyses 
do not show how dangerous such drinking-water may be. 
That danger is known from other facts, independent of the 
water-aiuilyses. The researches of Klein, Burdon Sander- 
son, Chovreau, and others, have shown that the germs of 
infectious diseases may be transported twenty or thirty miles 
in running water, may pass through thick beds of gravel, 
sand, etc., without being filtered out, and in fact, can be 
effectually destroyed only by the operation of an elevated 
temperature. 

With regard to the chemical methods employed in the de- 
terminations of the organic constituents of drinking waters, 
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— and it is to these that we must chiefly look in deciding 
upon their fitness for domestic uses — it may be briefly said 
that they are four in number — the "ignition," ** permangan- 
ate," "albuminoid ammonia," and "combustion" methods. 
The first is no longer regarded as adequate to give the infor- 
mation needed ; the second is deemed fallacious ; and the 
third, although still employed by many chemists, will, for 
similar reasons, have to be abandoned. The fourth gives the 
information required, with an accuracy adequate to the form- 
ation of correct judgment on the water analyzed, but at 
present has the disadvantage of requiring much time and 
care in its satisfactory performance. 

It should be said here, in justice to the chemists who still 
employ the "albuminoid ammonia" process, that they do not 
claim that the albuminoid matters give up all their nitrogen 
in the form of ammonia, but only that they yield by this pro- 
cess a certain measure, and that this measure can be used as 
an index of the amount of the organic impurity present. 
But, as was shown by the authors themselves, and as has been 
since still more satisfactorily demonstrated, water containing 
known quantities of organic matter, when treated by this 
process, yields an amount of nitrogen which differs accord- 
ing to the character of the substances operated upon. It is 
evident that if the process were good, it should indicate 
either the whole amount of nitrogen present, or in every 
case, a definite proportion of it ; and in failing, as it does, 
to meet these requirements, the albuminoid ammonia method 
of determining the organic impurity must be condemned. 
This failure is strikingly exemplified in the case of urea, per- 
haps the most characteristic ingredient of sewage, which may 
be present in a drinking water without detection by the al- 
buminoid ammonia process. On the other hand, peaty mat- 
ters, which color the water without rendering it noxious, 
yield a large amount of albuminoid ammonia, and such 
waters have in this wise been in some cases unfairly con- 
demned. 
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It follows from what has been said, first, — that the album- 
inoitl-ammonia method neither indicates the absolute or rela- 
tive amounts of organic impurities present, nor discriminates 
between the putrescible and non-putrescible matters, with a 
sufficient degree of accuracy to allow thfe results, obtained 
by its use, to be employed in the formation of correct judg- 
ments upon the potability of drinking waters. Moreover, 
that analyses executed by this method must be thrown aside, 
and replaced by others executed by the "combustion" pro- 
cess. Finally, that until the results obtained in this more 
accurate way are obtained, we are still destitute of data ade- 
quate to the approval or condemnation of many sources of 
water-supply at present suspected of dangerous contamina- 
tion. 

With regard to the extent to which judgments founded 
upon the chemical and microscopical analyses of drinking 
waters are final, it may be said, that there can be no manner 
of doubt that the resources of chemical analysis, at the pres- 
ent time,' are fully adequate to determine with accuracy' the 
amount of organic impurity which is actually present in a 
potable water. Still more ; it is possible to decide from the 
amounts of nitrates, nitrites, and ammonia present in the 
water — which bodies have been derived from organic bodies 
precxistent, but are now converted into innocuous mineral 
compounds — wiiether at o. former period the water has been 
polluted by sewage. But at this point the legitimate prov- 
ince of the chemist ends, and that of the pathologist begins. 
He must decide by a careful analysis of the diseases altrib-. 
uted to the drinking of infected waters: — 1st. How large 
an amount of organic impurity may actually exist, without 
rendering the water noxious. 2nd. Whether water, which 
at any time has been polluted by infected sewage, can be 
afterwards employed with safety. 

In conclusion, I wish to present a report, which I was de- 
puted to draw up in the capacity of Chairman of a Commit- 
tee, being an attempt to formulate conclusions arrived at 
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from a consideration of the foregoing data. It is of the 
highest importance to be in previous possession of generally 
acknowledged first principles, so that when action must be 
taken in regard to any particular water-supply, there will 
exist just rules for its proper guidance. 



REPORT OF THE COMMITTBB UPON THE WATER SUPPLY OP THE STATE OF 

2(EW JERSEY, APPOINTED BY THE NEW JERSEY 8TATE SANITARY 

ASSOCIATION, READ AT ITS SECOND ANNUAL MEETING, 

HELD IN NEW BRUNSWICK, OCTOBER, 1876. 

It is evident that the water-supply of the state of New Jersey cannot 
be considered as a whole ; it resolves itself at opce into the consideration 
Of the various Water-Basins, into which the state is divided by the nat- 
ural lines of demarkation between its water sheds. 

Our first duty, therefore, is the determination of the character of these 
Water Basins. This involves : — 

I. The construction upon the basis of a topographical survey, of an 
accurate Hydrographical map, prominently districting off the state into 
its water-basins. 

II The determination of the rain-fkU for each water-basin, and of the 
nnmber of gallons of water flowing in its several water-courses for every 
month in the year. 

III. An examination of the quality of the water in each basin, more 
especially in regard to its fitness for manufacturing and domestic pur- 
poses. 

IV. An inquiry into, and a tabulated statement of, the amount and 
character of the pollution existing at the present time in the water- 
courses of the state. This fourth topic subdivides itself into : — 

a. The Drainage and Sewage along their banks. 

h. Statistics of Manufacturing establishments so far as relates to the 
question in hand, and the proper disposition of contaminating Reftise. 

The topics above enumerated, refer only to the facts which must be 
settled, and the data which must be accumulated, before a final solution of 
all the problems involved in the question of water-supply can be arrived 
at. This is a work of years, to be actually performed only as the studies 
of those interested in sanitary science, and the vital interests of the 
people of the state, may require. In this report we wish only to map 
out, as it were, the question of the water-supply in a broad and compre- 
hensive manner, and to settle, if possible, certain ftindamental principles ; 
leaving the working-out of the various subjects, and their application to 
particular cases and to particular communities, to those most concerned 
in so doing* 
November, 1876. 22 Ann. Lyc. Nat. Hist., Vol. xi. 
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This being understood, we can proceed to consider: — 

V. Whether any particular community has a natural right to the use 
of the water-supply of the water-basin in which such community is lo- 
cated, in an uncontaminated condition, — and whether this natural right 
should be paramount to any right which an individual, or a number of 
individuals in that community, has acquired in virtue of purchase, grant, 
use, allowance, or custom. 

Ya. If such a natural right be conceded, it must be settled what legis- 
lation is necessary to secure for a community that natural right ; or. If 
the existence of such a natural right be denied, or only allowed in part, 
what legislation is required to regulate the extent to which drinking 
waters may be polluted. 

YI. It is necessary to arrive at a decision upon the much-mooted point, 
whether a stream after pollution can by flowing for a limited number 
of miles, in contact with air and growing plants, be again made a safe 
•drinking-water. 

yjl. Whether any means, microscopic, chemical, or otherwise, exist 
:at the present time, of discriminating between Infected and Non-infected 
Sewage; and if, as some high authorities contend, they cannot be dis- 
tinguished, whether sewage by one community into the water-supply of 
another community, should not be interdicted. 

VIII. If sewage and other impurities bo allowed to go into a water* 
supply, how much of them, and of what kind, are permissible without 
detriment to health. 

IX. It is of the highest importance to determine, how many cases of 
disease and death in the state of New Jersey are fairly attributable to the 
use of contaminated water. 

X. Finally, to apply these principles and this knowledge, to communi- 
ties which, like Newark, Jersey City, and Hoboken, at the present time, 
demand an increase and perhaps a change of their water supply ; and with 
a proper view to the actual difficulties involved, and a reasonable economy, 
to decide which are the best and most available sources of supply for 
communities throughout the state, or of particular sections thereof. 

Returning to a fuller consideration of some of these points, 
we may inquire : — 

y. Whether any particular community has a natural right to the use 
•of the water-supply of the water-basin in which such community is lo- 
cated, in an uncontaminated condition, and whether this natural right 
should be paramount to any right, which one individual or a number of 
individuals in that community, has acquired in virtue of purchase, grant, 
use, allowance or custom. 

We hold that such a natural right exists, for the reason that< pure 
water, like pure air, is a natural gift to every man, which he cannot be 
deprived of without fatal Injuiy to his well-being and happiness. It is 
Just, therefore, that a community may use this water, or may allow, by 
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law, indiridaals or bodies corporate to ase It, but thia prlyllege confers 
on no one the right to contaminate the water, whenever the general good 
is interfered with. 

This great tmth appears self-eyident, but it has neyertheless in many 
cases been lost sight of, for which reason it Is the more Important that 
this representative body should authoritatively declare it. The whole 
course of legislation among civilized nations, as they grow into a higher 
appreciation of the obligations of the governing body to the governed, 
sustalus the Justice of this declaration. Five centuries ago, England, 
among modern nations, took the first step, by imposing a fine upon 
persons casting filth Into ditches and streams. From this time onward, > 
and more especially during the past thirty years, since most people of 
Intelligence have become acquainted with the magnitude of the evils In- 
volved In the pollution of rivers, Parliament has passed a long series of. 
Acts, to repress or put an end to these evils. Connected with these Acts, 
were many costly Investigations conducted by Royal Commissions, the 
literature of which constitutes the material forming most recent books on 
sanitary science, and the most valuable part of numerous town and state* 
Health reports. To present here the admirable code of sanitary leglsla*' 
tlon, built up by the wisdom of five centuries. Is foreign to our object;-— 
it will be sufficient, when the proper time has come, to embody Its best, 
features in our own state health-laws. 

In France, strenuous endeavors have been made during the past two 
centuries to protect the purity of streams by repressive legl8latlon« 
These have been In part successful, a result due In some cases to the 
discovery by manufacturers — when they had been enjoined from casting* 
In refuse, and had thus been compelled to experiment In order to find 
out how to dispose of It — that their reftise might be actually a source of* 
profit. 

YI. It is necessary to arrive at a decision upon the much-mooted pointy 
whether a stream after pollution, can by flowing for a limited number 
of miles, in contact with air and growing plants, be again made a safe 
drinking water. 

We are all aware of the great extent to which this v^exed question has 
been agitated In England, and how large an amount of contradictory 
testimony was collected by the Royal Commissioners on Rlver-Pollutlon. 
On the one hand, the assertion was made that running streams purified 
themselves completely in the course of a few miles; on the other, that 
no such power of complete self-parlficatlon existed. It is probable that 
the truth lies somewhec^e between these extremes. Our reasons for this* 
belief are drawn partly from the results of chemical analyses, and partly, 
from experience. 

Many of those present have seen the sewage of Paterson emptying Into 
the Passaic, and a short time aTterwards have partaken of these polluted 
waters, as delivered from the hydrants of Newark, Jersey City, and Ho- 
boken, with Impunity. Still more, they have done so for years, and no 
physician has shown that a case of active disease was attributable to 
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these waters. Three years ago alarmists declared that, in a year or two, 
the most serious results would follow, if the inhabitants persisted in their 
use. So far Is this ftom being the case, that housekeepers, dealers In flsh 
and meat, and medical practitioners, have found less fault with the Pas- 
saic water this summer than in previous seasons. In fact, there has been 
much less popular complaint during this summer, of the water of the 
Passaic, than there has been of that of the Croton Aqueduct. This is a 
fiiir statement drawn Arom the experience, not of one, but of many of us. 
And to make it complete, it should be added that there hare been times, 
as in mid-summer of 1872, when to quote Arom the Report to the Board 
of Public Works of Jersey City, the water " was highly offensive to both 
the smell and taste, was turbid ttom the presence of great numbers of 
microscopic vegetable and animal organisms, and when proper chemical 
tests revealed a shocking degree of contamination by organic matter.*' 

Another case of river-pollution familiar to most of us, is that of the 
Schuylkill River by the sewage and refuse of Mannyunk, and other 
manufacturing towns located a short distance above Philadelphia. So 
imminent did the danger appear, that in view of the vast multitudes 
whose presence at the Centennial Exposition was anticipated, the au- 
thorities of Philadelphia appointed a Commission to decide whether the 
Schuylkill waters should be condemned. Most unfortunately, the Com- 
mission failed to give an authoritative decision, and while it devoted 
a preponderate share of its Final Report to statements and arguments 
illustrative of the fatal dangers resulting Arom drinking polluted streams, 
the Schuylkill included, it recommended an extension of the present 
means of water-supply. In truth, the annual rate of mortality for New 
York is 29 per thousand, while in Philadelphia it is 23 per thousand; and 
during the excessive heats of last summer, while Philadelphia has been 
crowded to the extent of two hundred thousand people above its own 
population, no active disease has been fairly attributable to the Schuylkill 
water. 

It will be hardly necessary to speak of the general use of the waters of 
the Thames by the people of London, after alluding to that of the Schuyl- 
kill, which is represented to be the more polluted of the two streams. 

Now as to the information afforded by chemical analyses on this point. 
The waters of the Passaic have been repeatedly analyzed, and samples 
taken ftora the Reservoir at Belleville have shown but a very slight 
increase of putresclble organic matter over that of samples taken above 
the High Falls at Paterson. Moreover it is not at all improbable that 
this slight amount of contamination was due to the partial influence of 
the reflux tide from Newark. In other words, the waters of the Passaic 
as collected 14 miles below Paterson, have returned to about the same 
composition as they had before receiving the sewage of this large manu- 
facturing town. 

This unexpected result has a striking parallel in the case of another 
American river, that of the Blackstone in the state of Massachusetts. 
This stream flows past the city of Worcester, receiving all its sewage, 
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together with <' the reftise waters of 86 woollen mills, 28 cotton mills, 6 
iron works, a tannery, and a slaughter-house — ^these works employing 
7,200 hands,** a total of 606,508 cubic feet per diem of badly polluted 
water. This would amount to about 1-lOth of the entire dry- weather flow 
of the river at Blackstone, a town located near the southern bound- 
ary line of the state. A sample taken Arom the Gate-House of the City 
Reservoir on Lynde Brook, one of the head waters of the Blackstone, 
contained in 100,000 parts, 0.0285 parts of proteine matter, and 1.96 parts 
of organic, requiring 0*504 parts of oxygen to effect oxidation ; while the 
waters of the Blackstone near the state line, after a flow of about 20 miles 
beyond Worcester, contained 0.0128 parts of proteine matter, 1.72 parts 
of organic, and required but 0.826 parts of oxygen to decompose the 
organic impurities. 

We must conclude, therefore, that those who have denied any power of 
self-puriflcation to a flowing stream, are mistaken in this matter; and that 
the receipt of tributary waters holding their normal percentage of dis- 
solved oxygen in solution, intestinal movement in contact with growing 
plants and earthy oxides, and abundant exposure to light and air, should 
be elevated to the rank of true causes in the regeneration of rivers. 
Moreover, while it seems incredible that Philadelphia, Newark, Albany, 
Cincinnati, and other great cities, should drink waters after pollution by 
the sewage of towns located a few miles above them, and should do so 
without active disease traceable to this source, yet this is a fket, and one 
of so great magnitude that we must allow it due weight and must explain 
It by a sufficient cause. 

Finally, while we believe the above statements to be true, yet in view 
of what has been previously said concerning the danger from Infected 
sewage, and the deterioration of health tvom all sewage, we do not the 
less look upon the pollution of waters as a monstrous evil, to be done 
away with so soon as public opinion upon these important sanitary ques- 
tions shall have become imperative. 

VII. Whether any means, microscopic, chemical or otherwise, exist at 
the present time, of discriminating between Infected and Non-infected 
Sewage; and if, as some high authorities contend, they cannot be dis- 
tinguished, whether sewage by one community Into the water-supply of 
another community, should not be interdicted. 

Upon this point all the best authorities have decided in the negative. 
Moreover the matter which carries the infection may, as appears from a 
recent case in Switzerland, be flltered through several miles of soil, and 
escape destruction. And this too, when, as the English Rivers-Pollution 
Commission has declared in their report of 1876, *' Slow soakage through 
a few feet of gravel destroys more organic matter than does a flow of 
many miles in the Thames.*' It is unnecessary to bring to your recollec- 
tion the great mass of testimony concerning the carrying of cholera and 
typhoid fever by infected streams. No process of filtration, precipitation, 
or irrigation appears adequate to destroy these germs of infections dis- 
eases; according to recent investigations this can be effected only by 
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an elevated ten]|>eratQre* To be altogether aafe Arom contagion — and we 
ahoold not be contented with anything short of this — ^no sewage should 
be allowed to enter into a water sapply. 

YIII. If sewage and other imparities be allowed to go into a water- 
snpply, how mnch of them and of what kind, are permissible without 
detriment to health. 

If the ground is talcen that these cases of contagion are too rare to be 
a valid argument against the use of streams* which, lilce the Thames, ha^e 
been credited with carrying the cholera, etc, and yet under ordinary 
elrcnmstaiices may be used without apparent ill efltects, it is necessary, 
notwithstanding, to fix some limit to the degree of contamination. The 
standard determined upon by the Rivers- Pollution Commission, will an- 
swer as well perhaps as any other for this purpose. Tet we must still 
keep in mind that the danger of contaminated water is not limited to 
contagion and manifest disease. According to eminent medical authori- 
ties, no particular form of active disease may be traceable to such waters, 
and at the same time they may bring about an enfeebled or disordered 
condition of the bodily organs, decreasing the ability to labor, and in- 
creasing the susceptibility to disease from other causes. From this point 
of view, a wise regard to the eventual well-being and wealth of the 
community, would counsel the expediency of accepting no water after 
pollution^ even if conformed to certain artiicial standards, and when 
possible, of not stopping short of securing the purest water obtainable 
under the circumstances. 



XXVI. — Description of a New Species of Bird of the 
Genus Pitangus. 

Bt GEORGE N. LAWRENCE. 
Read November 90th, 1876. 

Fitangnis Gabbii. 

Crown and sides of the head dull black, with a concealed crest of light 
gamboge-yellow; the back is of a warm hiUr-brown color, the feathers 
barred with narrow rather indistinct lines of darker brown ; the upper 
tail coverts dark-brown, margined with brownish-ferruginous; the feath- 
ers of the tail are hair-brown, darker than the back, and are edged with 
bright ferruginous for half their length fh>m the base, except the two 
central and the outer ones ; the inner margins of the tail-feathers, near 
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their ends, have a tinge of ferraginons ; tlie smaller wing-coverts are the 
color of the back ; the other coverts are brown, the middle ones edged 
with ferruginous, and the larger with grayish- white tinged with ferrugin- 
ous ; the quill feathers are dark-brown, margined with bright ferruginous, 
except the inner quills, which have their edges narrowly grayish- white ; 
under wing-coverts pale yellow, inner margins of quills light salmon 
color; throat gray; breast, abdomen, and under tall-coverts, white with a 
tinge of ftalvous ; bill and legs black. 
Length (skin) 7| inch ; wing 4 ; tail 8} ; tarsus 18-16 ; bill flrom Aront 1. 

Habitat. St. Domingo. Type in my collection. Prof. 
Gabb writes me : " Tliis specimen was obtained at Hato 
Vi6jo, on the Mao River, Province of Santiago, in an open 
bushy tract, in a valley at the foot-hills of the Central 
Mountain chain." 

Remarks. This is a smaller species than either Pitangus 
caudifasciatus or P. Taylori; it can be at once distinguished 
by the warm brown coloring of the upper pliAnage, instead 
of dusky grayish brown, and by the bright ferruginous edg- 
ings of the wing and tail feathers ; the color of the crest, 
and the size and form of the bill, are much the same in the 
three species. Mr. A. SalI6, in the list of birds obtained by 
him in St. Domingo, published in the Proceedings of the 
Zoological Society, London, 1857, p. 230 (communicated by 
Mr. Sclater) gives two species of Tyrannus, viz., T. mati^ 
tinus and T. irUrepidus. 

Dr. Bryant, in "A list of the Birds of St. Domingo" 
(Proc of the Boston Society of Natural History, 1866, p. 
289), says, under T. intrepidns: "lam inclined to believe 
that there was a mistake in the identification of this bird, 
and that probably the two tyrants found by Mr. Sall6 were 
griseus and either caudifasciatus or some closely allied 
species ; as such a bird is found in Cuba, Jamaica, and the 
Bahamas." 

Dr. Bryanf s conjecture that the Tyrannus intrepidus of 
Mr. Sall^ would prove to be a Pitangus, would seem to be 
confirmed by the species now described being of that genus ; 
it may possibly be the bird obtained by Mr. SalI6, and re- 
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ferred to T. intrqpidtis ; but they are very unlike, and I can 
hardly suppose that Mr. SalI6 would err so much, as to mis- 
take a species with ferruginous margins on the quill and tail 
feathers for T. caroUnensia. 

As our Kingbird is found in Cuba, I can see no reason 
why it should not also occur in St. Domingo. 

When Prof. Gabb's collections to be made during the 
coming winter, are received, they may furnish the meims to 
clear up the uncertainty. 

I have named the above described bird, in compliment 
to Prof. Wm. M. Gabb, who brought it with eight other 
species from St. Domingo, being all he was able to procure 
(for want of time) during his residence on that island during 
the past winter. 



XXVII. — Jfotes on the Lower Hdderberg Rocks of Port 
Jein^iSj IT. Y.y with description of a New Pteropod. 

No. 1. SECTION AT BENNET'S QUARRY. 

Bt DB. S. T. BARRETT. 

Read Not. 18th, 1876. 

Port Jervis is situated in the long monoclinal valley lying 
between the Shawangunk Mountain to the eastward, and 
low and precipitous ridges of the Hamilton formation to the 
westward of it. This valley is known here by the name of 
the Neversink Valley, because that stream, for the last six 
or seven miles of its course, runs in it. The Delaware River, 
after flowing through a deeply corraded anaclinal in the 
Hamilton ridges, crosses the valley at a right angle, impinges 
against the deeply pitted rocks of the Corniferous Limestone 
Group, and, bending sharply southwest, passes Tri-States 
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Rock, at the southern extremity of which it receives the 
waters of the Neversink River. Tri-States Rock has a local 
reputation, because in the year 1874, I think, members of 
the U. S. Coast Survey were for a time stationed upon it, 
to determine its exact latitude and longitude. The bound- 
ary lines of three states. New York, Pennsylvania, and New 
Jersey, unite in a point upon this rock. It is about one-half 
mile outside the corporate limits of Poi*t Jervis. 

The geological boundaries are very sharply defined. The 
Shawangunk Mountain, called Blue Mountain in New Jersey, 
and Kittatinny Mountain in Pennsylvania, extends from the 
vicinity of the Hudson River, in Ulster County, nearly to 
the Maryland line, a distance of 240 miles ; and its south- 
eastern front, when not buried under the piles of drift 
material which seem to have been poured through the low 
notches in its crest line, or softened by the uplifted shales of 
the Cincinnati Group, marks very plainly the beginning of 
the rocks of the Upper Silurian age. The westward-bound 
traveller upon the Erie Railway, may easily see the un- 
conformable junction of the Shawangunk Grit, or Oneida 
Conglomerate, with the older shales of the Cincinnati Group, 
if he will look out of the right-hand window as he enters 
the rock-cutting a little west of Otisville. Aflber running 
for some distance along the western slope of the Shawan- 
gunk, the reddish, banded, ripple-marked and sun-cracked 
surfaces of the Medina Sandstone formation, come into view. 
These continue until the road 4;ums shortly to the right, and 
crosses a narrow, eroded valley, made at the expense of some 
of the strata of the Lower Helderberg Group, which, in a 
smoothed and striated condition, were uncovered to procure 
the earth (drift) to make the embankment. The train then 
plunges into another rock-cutting, made through a declining 
•*tair' of Cauda Galli Grit. Along the north-west slope of 
this latter ridge for a mile or two, may be seen many exam- 
ples of " crag and tail " structure, of glacially smoothed and 
striated surfaces, and, just as the road curves sharply again 
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to the right, of roches moutonnies. Here the traveller passes 
through a small cuttingi in rock so plainly distinct physically 
from the Cauda-galli as to raise the question whether, it is 
not the equivalent of the Schoharie grit — a problem which I 
have never been able to solve, as the rock is unfossi,liferou8. 
A small exposure of Corniferous and Onondaga limestone 
comes into view along the eastern shore of the Delaware ; 
and the remaining formations, to the base of the Hamilton 
escarpments along the western side of the valley, are buried 
under alluvial and diluvial deposits. Port Jervis is divided 
into "Uptown'* and "Downtown" by a terrace which marks 
the bank of a former and much larger river. 

In all this succession of strata, from the base of the Upper 
Silurian to the middle of the Devonian, it is only, so far as I 
know, the rocks of the Lower Helderberg, Oriskany, and 
Hamilton groups, that yield many specimens to the paleon- 
tologist. As my time for such work is very limited, I have 
confined my small efforts principally to the first two of these, 
which, with the Cauda-galli, were well enough described by 
Mather in the "Geology of the First District," pages 332 and 
333, as follows. "The limestones of the Helderberg Divis- 
ion, in the Mamakating valley, from Carpenter's Point on the 
Delaware to Kingston, are all upturned, and frequently at a 
pretty high angle. In the township of Deerpark, Orange 
Co., tliey form a narrow range of hills or low mountains, 
sometimes sinking almost to the level of the Neversink val- 
ley, and at others, rising to one-third or one-half the eleva- 
tion of the Shawanguuk. They are always narrow, and 
generally close to the base of the last named mountain." 
Carpenter's Point is a suburb just outside of the corporate 
limits of Port Jervis, and Deerpark is the name of the town 
in which the latter is situated. "Fossils were rarely seen in 
the limestones of the Helderberg division south of Rodiester" 
(near Kingston in this valley) , "except in. those of the moun- 
tain east of Carpenter's Point, and at this place they were 
extremely abundant. The specimens of trilobites were so 
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numerous, and particularly the Asaphus, that Dr. Horton and 
•myself gave the hill the name of Trilobite Mountain. The 
strata are traversed by two great systems of fracture, one 
longitudinal and approaching more or less to the direction of 
the strike ; the other tnlkisverse. Their usual directions are 
S. 20O W. and N. 20^ E. for the first, and S. 60° E. and N. 
60^ W. for the second." I cannot improve this description. 
The ridges are very narrow, often not much wider than the 
actual thickness of the strata of which they are composed ; 
but whether buried . beneath the drift or rising above it, they 
reach from the Hudson River many miles to the south-west. 
At Bennet's Quarry the strata have a dip of from 40 to 60° 
N. N. W., a dip so steep as to prevent an exposure of more 
than their upturned edges. The hill in which these strata 
rise in succession above each other, has a downward slope of 
from 30° to 40° S. S. E., a direction so nearly at right angles 
to both dip and strike, as to give, when measured, very nearly 
the exact thickness of the sub-divisions. At Mr. Sandford 
Nearpass' Quarry, two miles south-west of Bennet's Quarry, 
in the State of New Jersey, and very near Mr. William 
Nearpass' Quarry, — of which a transverse section is given by 
Prof. Cook in the "Geology of New Jersey," pages 153 and 
155, and a columnar section on page 158, — the dip is 15° N. 
N. W. At Guymard, six miles north-east of Bennet's Quarry, 
the dip is 25° N. W. The width of the entire group vdries 
with the dip ; being gi^eater where it is least, and vice versa. 
At Bennet's Quarry there has been more disturbance than at 
the other places mentioned. 

At this quaiTy we have the following section, going from 
below upward. 

1. Tentaculite Limestone, thirty feet exposed. It may 
be divided into, — la; Thin-bedded, black or dark-blue con- 
cretionary limestone, with horizontal layers of StrophodorUa 
varistriatay twenty-five feet; and 16; Quarry Limestone, a 
fine-grained, blue stone, excellent for lime, with horizontal 
layers of gasteropods, five feet thick. 
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2. Coral or "Favosite" Limestone, from four to six 
feet thick. This particular stratum is full of large corals, 
principally favosites, among which F, JRagarensis ( ?) pre- 
dominates. It is also filled with the fragments of unde- 
termined crinoids, and contains besides, ChoeteleSj Stromat- 
oporcBy and PerUamerus galeatus. 

3. Lower Pentamerus Limestone, fifty feet thick, and 
divisible from below into, — 3a, a coarse-grained limestone, 
twenty-five feet, with bands of Penlamet'us galeatus; and, 
36, shaly with layers of chert, twenty-five feet, less fossil- 
iferous than the preceding. 

4. Delthyris Shale, a hundred and seventy-five feet. 

5. Upper Pentamerus Limestone, two hundred and fifty 
feet. It exhibits three divisions, viz. — 5a; a coarse-grained, 
cherty, grayish limestone, ten feet thick, probably the equiv- 
alent of the Encrinal Limestone, though I have not seen the 
crinoids ; 55, shale, rather sparingly fossiliferous, 235 feet ; 
5c, trilobite layers, five feet. All the fossils enumerated 
further on as Upp'er Pentamerus, and associated with Dalma- 
nites derUata^ belong to 5c. 

6. Oriskany Sandstone, one hundred feet : it is probably 
more, the higher arenaceous layers of this division having 
been removed by glacial action. 

7. Cauda Galli Grit, from five to eight hundred feet in 
thickness. 

These sub-divisions are all encountered in a succession of 
terraces rising one above the other. Between the Oriskany 
and Cauda Galli there is generally a hollow with turbary de- 
posits. 

FOSSILS IDENTIFIED. 

Those marked with a * were identified by Professor Hall. 

From (1) : — Leper ditia alta, *Bet/richia notata^ Tentacu- 
lites gyracanthu8y Loxonema Fitchiana^ L. obtusa^ Holopea 
arUiqua^ H. elongata^ *Mega7nbonia ovoideUy *Spirifer Va- 
nuxemiy and * Strophodonta varistriata. The gasteropods 
and other fossils seem to aggregate in layers or thin bands. 
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From (2) : — Favosites in great quantities, the species not 
authoritatively determined, but said by excellent judges to be 
very like F, Niagarensis; Chcetetes Helderbergia (?),* Fa- 
vosttes HelderbergiUj crinoidal fragments, and Stromatoporee, 
species not known to me. There occur also Strqpliodonta 
varistriaia rare 9 Atrypa reticularis (?) one specimen, and 
Pentamerus galeatus thick. 

From (3) : — ^Dalmanites pleuroptyx^ *Pentamerus gale^ 
altis very thick, Strophodonta varistriataj Favosites. 

From (4) : — *Dalmanites pleuroptyx^ *Phacops Logani^ 
Lichas pustulosusy *Tentaculites elongatus^ *Pterinea sp., 
/Spirifer perlamellosicSf *S. macropleurus^ S. modestuSj S. cy- 
clopteraSy Rensselm*ia mutabilisy *Merista levis^ Eatonia me- 
dialiSy E. singularisy Trematospira multistriataj Stropho- 
donta Beckiiy *S. punctulifera^ Strcphomena rhoinboidalisy 
LeptoRna concava, Orthis multistriata^ 0. oblata^ Lingula 
sp., * Streptelasma stricta^ Ohoetetes Helderbergia , some other 
species not determined, and many weathered out corals. 

From (5) : — This subdivision, Upper Pentamerus, begins 
at bottom with a very hard calcareous layer, which has been 
extensively quarried for farmers' lime at Buckley's Quarry, 
one mile north-east of Bennet's Quarry. From this layer 
Prof. Hall has identified for me a PhacopSy a Platyceras 
retrorsum^ and a Rhynchonella ventricosa. From this hard 
layer, strata of soft shale rise above each other in a nearly 
perpendicular craggy ridge, between two and three hundred 
feet in height, capped on the top with the highly fossiliferous 
layers already mentioned. This ridge shows best in the 
neighboring state of New Jersey, and was undoubtedly 
seen near Bennet's Quarry by Mather and Horton, when 
making the Geological Survey of this portion of the First 
District. As it is long and low, I prefer to call it Tri- 
lobite Ridge. That portion of it lying between the hard, 
gray, calcareous layer at the bottom, and the hard, fossilifer- 
ous layers at the top, is little known to me ; but wherever 
tested, I have generally found it unfossiliferous. The top 
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layers are cratnmed with the heads, thoracic segments, and 
pygidia of trilobites; the most abundant of which is the 
new species described by me under the ^name of DalmanUes 
dentata (Amer. Journal of Science, Vol. XI, page 200). 
Homalonotus Vanuxemi and ^ Dalmanites pUuroptyx are less 
common, but occur quite frequently. *Uhonetes complanata 
and *Iien89eloBria mutabtlis could not well be thicker than 
they are in some of these layers. The Chonetes averages 
about the size of the figure of C7. tenuistriata in Prof. Daw* 
son's Acadian Geology, p. 596 ; and the R. mutabiUs is very 
much larger than any known before, averaging one-half inch 
from beak to front. The same species from the Delthyris 
shale below, is no larger than Prof. Hall's figures of it on 
plate 45, vol. 3, N. Y. PalsBontology. Besides these, there 
have been identified ^TentacuUteSj n. sp., *Loxonema Fitch- 
iana^ Phiyceras reti^orsum^ P. Gebkardiiy Holopea sp., 
^HyolitheSy n. sp. (described further on), *Pterinea textilis^ 
Spirifer conctnntis^ S. cyclopterus^ * Stropfiomena rhomboid- 
alts j *S. Conradij * Strophodonta cavumbona^ *Cyrlia ros- 
trata^ Orihis oblata^ O. perdegans^ 0. planoconvexa^ *0. 
9vbcarinata^ Discina discus j *jD. Conradi^ and some other 
species not yet described. 

Lying immediately below these trilobite layers, is a very 
hard, cherty layer, full of gasteropods of the genus Platyce- 
ras ( 9) . Favosites conica is found at about the same hori- 
zon. Loxonema Fifchiana preserves perfectly the fine sig- 
moidal lines of growth of that species; Platyceras Gebhardii 
is sometimes as plainly striated as are the living gtisteropods 
found clinging to the rocks. The Chonetes and the three 
known ^species of trilobites likewise preserve their surface 
markings. 

In my description of Dalmanites dentata^ the Delthyris 
shale was wrongly given for the geological horizon of that 
species. It should have been the compact layers at the top 
of the Upper Pentamerus Limestone. I gave it at that lime 
the horizon assigned by Prof. Hall to the most of its associ- 
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ates.: but subsequent investigation by myself, and the au- 
thoritative identification by Prof. Hall of the hard, calcai'eous 
bottom layer (5a) as Upper Pentamerus, has convinced me 
of my error. 

From the top of Trilobite Ridge to the foot of the Cauda 
Galli Ridge north-west of it, Oriskany fossils predominate. 
There is, however, such a gradual shading off from one into 
the other, that no one whose knowledge of the Lower 
Helderberg and Oriskany strata had been acquired by the 
study of their exposures in this locality, would ever think of 
running the line separating the Silurian and Devonian ages, 
between the two. They seem so intimately blended that the 
exact line between them is an arbitrary one altogether. 
Thanks to Professors Hall and Dana, we now have here in 
the mural south-east front of the Cauda Galli, as plain a 
dividing wall between the Silurian and Devonian ages, as 
there is between the Upper and Lower Silurian east of it. 

From the Oriskany (No. 6), the following species have 
been determined : — * Tmitaculites elongatus^ *Platj/cei'as Geb^ 
hardily Platyodoma ventricoimniy ^Pterinea (extilis (var. 
arenaria)y ^ Ilensselaeria ovoides^ Eatonia peculiarisy *Spiri' 
Jer arreclKSy jS. arenosuSy Merisiella sp. 

We find therefore at this point, a total thickness of some 
five hundred feet of well-marked Lower Helderberg rocks, 
overlaid to the north-west by an imujenso development of 
Cauda Galli Grit. The strata are not all visible at any one 
place ; but the complete series is given from several quarries 
in the immediate vicinity of the town. The main trend of 
the nionoclinal ridges that characterize the region, is usually 
about N. 60° E. and S. 60° \V. ; but they are crossed ob- 
liqu»»ly by transverse flexures, nnuiinir nearly north and 
south, which elevate the strata in anticlinals transverse to the 
mnin uplift. In these are located the quarries that furnish 
the best sections; the particular nu'ml»ers visible in each, 
dcpi n<ling, of cour«>e, on the amount of transverse uplift 
from below, and the extent of erosion above. 



Digitized by 



Google 



298 Lower Hdderberg Rocks of Port Jervis^ etc. 

The two points of importance and novelty in this Port 
Jervis section are, the peculiar character of the beds termed 
(2), and the fossiliferous layer (5c) at the top of the Upper 
Pentamerus. The division called 2, for which I suggest 
provisionally the name of Favosite Limestone, is full of 
corals, principally Favosites, many of which are very mas- 
sive. Small spheroidal coralla are abundant also. Eminent 
geologists question the correctness of the horizon that I have 
assigned to this member, as soon as they look over a collec- 
tion of its contents. It is at once believed that such specimens 
must be from the equivalent of the ^^ Coralline Limestone** 
at Schoharie ; and the most abundant Favosites resemble 
F. Niagarerms. But an examination of the table will show 
that any other than a Lower Helderberg horizon for this Port 
Jervis limestone is simply impossible. The resemblance of 
the coral-bed of this locality to the one at Schoharie is in its 
corals only ; the other fossils described in Vol. 2, N. Y. Pate- 
ontology, as belonging to the "Coralline Limestone" at Scho- 
harie, are unknown here. Some of the corals are very large. 
One, a Favosites HelderbergiUy is dome-shaped or plano- 
convex, fourteen inches in horizontal diameter and five iu 
height. The corallites in this species are very uniform in 
size, and curve very regularly towards the outer surface; 
but most of the specimens are irregular in form, and in the 
direction and size of the corallites. There are many small 
spheroidal coralla also, in one of which I detected the two 
rows of minute mural pores characteristic of F. Jfiagarensis. 

The lower layers of this bed have thin, shaly partings, 
similar to those of the rock below, (I) ; the upper portion 
is a coarse, brecciated. limestone, shunned by lime-burners, 
and contains, besides the corals and stromatoporse, a great 
abundance of Pentamerus galeatus and encrinal fragments. 
Its fossil contents are not regularly arranged, but seem to 
have been drifted about by the waves. 

I regret that it has not been possible, prior to the publica- 
tion of this paper, authoritatively to determine the corals 
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from this bed, and thus to define more positively the inter- 
esting problem of its relation to the Coralline of Schoharie, 
which has usually been claimed as of Niagara age. It 
plainly overlies the Tentaculite Limestone, in all the quarries 
of this vicinity* These are now in every case worked in 
(16), as that furnishes the only lime salable for building 
pui*poses; and (2), the Favosite limestone, invariably forms 
its roof. 



Description of a new species of Pteropod. 

Genus HYOLITHES, Eich. 

BYOUTHES CRNTBNNIAUS, N. Sp. 

Shell transversely trigonal or nearly semicircular, tapering 
gradually and evenly backward for about two-thirds of its 
length, then more rapidly — becoming conical and terminat- 
ing posteriorly in an obtuse point. Ventral side slightly 
convex, narrowly rounded' upwards at the lateral edges; 
dorsal side convex and narrowly rounded in the highest part. 
Lai'gest specimen in my possession, one inch and a quarter 
long, width of aperture four lines, height two and a half 
lines. The anterior two-thirds taper at the rate of one line 
in half an inch ; the posterior third tapers more rapidly, and 
is besides a little elevated. Lines of growth crowded, — 120 
to the inch, — curved forward very decidedly upon the ven- 
tral side, and continued straight over the dorsal. The lip, 
judging from the ventral striae, must have projected forward 
rather more than half a circle. 

Geological position and locality ; at the top of the Lower 
Helderberg group (5c of this paper), near Port Jervis, 
Orange County, N. Y. 

The specific name refers to the year (1876) in which the 
description was written. 
KovKMBBR, 1876. 28 Ann. Lto. Nat. Hist., Vol. xi. 



Digitized by 



Google 



300 Descriptions of New Noctuce^ etc. 

XXVIII. — Descriptions of New Nocluce^ icith remarks on 
tJie variation of Larval Forms in the Group. 

bt a. b. grote. 

Bead Deo. lltb, 1876. 

I HAVE already called attention in the "Popular Science 
Monthly** (for December, 1876), to the method of variation 
displayed by certain kinds of Noctuce, These variations were 
observed in the cases of representative species, that is to say 
forms which have an ally in a widely separated locality, such 
as Europe is when compared with our Atlantic Coast Territory, 
It was found that the differences between such species are ex- 
pressed on the upper surface of the wings (especially the 
front pair) most prominently ; the under surfaces in the con- 
trasted forms agreeing very nearly in both color and design. 
An instance was cited in the North American Catocala relicta 
and the European Catocala fraxini. Although the differ- 
ences between the two are great6r than in some other cases, 
and the changes undergone by one form or the other, or both, 
since a separation from a common stock, are thus greater 
than has often happened, yet the peculiar color and size of 
the two insects render the comprehension of the fact more 
easy. Beneath, both species have remained white. Above, 
the European form contrasts by its more uniformly gray and 
obscure primaries ; in the American insect, these are white, 
more or less invaded by transverse bands of more intense 
gray or black. It is suggested that the habit of the moths 
which ensures the concealment from light, and from the 
more immediate atmospheric changes, of the under surface 
of the body and wings, has been the principal factor in the 
case. In the day-time, the moths rest against an opaque 
substance, the fore wings covering the hind pair. Both these 
species belong to the subgenus Catocala^ as limited by 
Hubner. They are structurally identical; and no other 
species of this particular subgenus of the large genus Catocala 
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are yet known. The European moth is a little the larger of 
the two. In a single specimen very clearly, and in others 
more obscurely, I have observed in the American form blue 
scales edging the white band which crosses the upper surface 
of the hind wing. This fact is interestiug, because the band 
which occupies an analogous position in the European form, 
is wholly of a grayish blue. Especially interesting will be 
the study of species comparatively isolated in their structure 
from their nearest allies in our fauna. Such an instance in 
the Noctuoi is Euparthenos nvbilis Grote ex Hubner. The 
genus Euparthenos Grote (= Parthenos Hubn.) is lower 
than Galocalaj and in the cut of wing, the length of palpi, 
and the ornamentation (especially beneath), approaches 
Ophideres of the Tropical Eastern Hemisphere. 

With regard to Catocala relicta^ I have corrected* the 
mistake of previous writers, who considered the variation of 
the front wings, which are more or less invaded by black 
shades, to be a sexual character, the darker specimens being 
supposed to be the males. This mistake is fallen into by 
Mr. Herman Strecker, who figures two male specimens of 
the species as of opposite sexes, the whiter male being con* 
sidered as a female. This is shown by the shape of the 
abdomen in the two figures ; while at this time Mr. Strecker 
was unaware of the distinctional characters offered by the 
frenulum, which render the recognition of the sex an easy 
matter in the Noctuee. This is shown by his remark that he 
cannot determine the sex of a specimen of Oatocala marmo- 
rata figured by him, for the reason that the abdomen happened 
to be missing. In the case of (7. relicta Mr. Strecker has 
overlooked even the shape of the abdomen, identical in his 
two figures, and has relied upon the statement of previous 
writers with regard to the assumed sexual character of the 
color of the fore wings, without personal verification in de- 
termining his material. 

* Can. Ent. vii, 1S6. 
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With regard also to the differences in larval color and 
ornamentation in these representative species of Noctucs, we 
find that they are often more clearly expressed than in the 
perfect state. This immature stage of growth has submitted 
independently to modification. An instance is offered by 
the American Apatela occidentalis and the European Apatda 
psi. Here the moths are exceedingly similar, and difficult 
to distinguish ; while the larva of the American species, de- 
scribed by Mr. Wm. Saunders, of London, Ontario, offers 
prominent differences when compared with this same state in 
the European species. AH the cases cited by Guen^e, based 
upon drawings of the larvse of North American NbcttuB by 
Abbot, where the moth resembles, an European form very 
nearly, but the larva is very different, should probably be 
considered here. The larva has varied through natural 
selection, while the perfect form has remained more fixed. 
The whole extensive genus Apatela (= Acronycla) is re- 
markable for the eccentricities of the larval forms as com- 
pared with the uniformity of the species ; so that the conclu- 
sion is not unreasonable that these larval differences have 
been evolved by a natural protective law.* There is within 
the genus Apatela another case of representation, between 
the American Apatela funeralis and the European Apatela 
alnij where a very singular form of larval ornamentation has 
been equally retained, while the comparisons as yet made 
between the moths show sufficient difference to warrant dis- 
tiuctional names. Again, in the case of the larvae of the 
Cotton Woim moth {Aletia argillacea) I have pointed out 
two varieties,! which feed side by side, one with and one 
without a dorsal stripe. It will be interesting to observe 
the particulars of the struggle between these two varieties in 
the case of this imported insect. 

Where the habit of life of the larva leads to no conceal- . 



* Bull. Buff. Soc. Nat. Sc., 1, 130, qaoted by Prof. Morse in his Address before the 
Section of Biology of the Am. Asso. Adv. Scl., Buffalo, 1«76. 
t Alabama (ieological Survey for 1875, 201. 
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ment of any part of the body during any particular period 
of the twenty-four hours, the causes for its variation may be 
sought outside of climatic influences to some extent. They 
will evidently bear more heavily upon the moth, which never 
or rarely voluntarily exposes the under surface of the body 
and wings to the light. In the case of Catocala rdicta^ be- 
fore cited, I have been struck with the fact that the color of 
the upper sui*face of the primaries, which are alone exposed 
while the moth is at rest in the daytime, does not assist so 
well in its concealment from enemies as the hue of the same 
parts in the European species. 

With regard to the "phytophagic species,** first observed 
by Mr. Walsh and afterwards by Prof. Riley, I still think 
that they should not be necessarily considered as *^ species in 
process of formation," although it may be convenient to 
give them different Latin designations. Some of these cases, 
such as that of Tortrix liileyana^ Grote, may rest on an 
error of observation. Both Prof. Zeller and myself believe 
that the ordinary male of this species is mistaken for a phy- 
tophagic variety by Prof. Riley. I have formerly shown 
Mr. Walsh's mistake with regard to Sphingicampa dititigmay 
which he iH3garded as a different insect, generically and spe- 
cifically, from Dryocampa bicolor^ on the strength of observa- 
tions in breeding the insect, in which he was apparently de** 
ceived. These "phytophagic variations" may not go further 
than they do now, and the forms may continue to interbreed, 
or finally displace each other. 

Very much more careful observations are needed to draw 
conclusions as to the relation of the larval state to its food. 
A separation of the determining cause of variations needs 
tact, as well as a knowledge of the facts. 

In conclusion, I think that these representative species, 
studied in all their stages, will throw a strong light upon the 
horde of fonns of these insects with which wc are engaged. 
I shall be glad if my observations and deductions merely 
serve to draw fresh attention to the subject. 
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The following forms of North American Noctuae seem to 
be either imperfectly described or new to science : 

Agrotis mflpeotns, Morrison. 

$. AntennsD simple, ciliate. Head and collar disconcoloroas, dark 
brown (reddish brown in the type) ; collar with a narrow pale edgiog. 
Thorax and fore wings concolorous, grayish over purplish or fhscous 
brown. Lines narrow, dark, well written. Basal line distinct. Trans- 
verse anterior line with the Inner line obsolete, slightly dentate at costs, 
indentated on submedian fold ; the line is comparatively straight. Median 
space wide ; no claviform ; orbicular concolorous, rounded, incompletely 
annulate; reniform stained by the diffuse median darker shade, edged 
more distinctly than the other spot, and more complete. Transverse pos- 
terior line slightly waved, accentuated by dots or points, not much ex- 
serted, outer line obsolete. Terminal space paler than the rest of the 
wing, contrasting with subtcrminal. Beneath paler, costa of both wings 
powdered with reddish. A continued broad exterior common line. Cel- 
lular mark on hind wings extended. Abdomen beneath and lateral hairs 
reddish. Hind wings above pale Aiscous, concolorous, with line hardly 
noticeable. £xp, 34 mil. Lewis Co., N. Y., July 29, Mr. W. W. HiU, coll. 

In this species the fore tibiae, I believe, are unarmed. The 
type which I have before me, was sent to Mr. Morrison for 
description, at his request for new material in this genus, and 
is briefly described by him in the Proc. Bost. Soc. Nat. 
Ilist, XVII, 1G5. Tlie species may be known by its single, 
fine, scalloped transverse lines on the primaries, and the dis- 
colorous head and thorax. It seems to be allied to A. collaris 
and Jormalis. 

Agrotis perconflua, n. s. 

This form is stouter than conflua and brighter colored. Fore tibiae 
armed. Palpi at tips, upper surface of head and collar pale, contrasting. 
Palpi and breast rusty brown. Fore wings bright red brown, paler at 
base and vaguely paler along costa, with a purply tluge over median 
nervules. Lines indistinct, broken, obsoletely geminate. No claviform 
perceivable. Ordinary spots pale as in conflua^ reniform stained inferiorly. 
The black t. p. line is broken into cuneiform marks. Terminal space 
concolorous with subtenninal. Subterminal line very distinct, pale, pre- 
ceded by black dots, and by a narrow dark shade on costa ; fringes con- 
colorous. Hind wings pale fuscous, with discal mark and pale fringes. 
Beneath pale, with the costal regions of both wings reddish; common 
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exterior lines, the oater incomplete; hind wings with discal mark and 
the inner exterior line continuoas, somewhat jagged inferlorly. Thorax 
red brown ; abdomen pale above, with reddish or ochery shades beneath. 
Expanse 88 mil. From Prof. J. A. Lintner, Schenectady, N. Y., July 8. 

Differs from conflua by the coneolorous terminal spaces, 
pale black-marked subterminal, and broken t. p. line. It is 
brighter colored and stouter than its ally, the t. p. line more 
inwardly bent submedially. 

Agrotis plaeida, n. s. 

$ . Fore tibiae unarmed ; antennae simple. Fuscous gray. Fore wings 
smooth, dark fuscous. Basal and subterminal spaces blackish and darkest ; 
median space a little li<;hter, slightly brownish ; terminal space gray, con- 
trasting. Lines even, perpendicular, pale. Transverse anterior line with 
a slight subcostal notch, slightly oblique ; median space wide ; stigmata 
difficult to make out, pale ringed, coneolorous ; median shade noticeable, 
obscuring the renlform. Transverse posterior Hue with a straight out- 
ward costal extension beyond the point of origination, thence somewhat 
squarely exserted opposite the cell, and running nearly straight down- 
wards without submedlan sinus. Subterminal line indicated by the great 
difference in color between the two terminal spaces ; fringes dark. Hind 
wings coneolorous, rather dark ftiscous, with paler Interlined fringes. 
Beneath ftiscous, with a slight purply shade, irrorate, with an external 
common band incomplete; a slight discal mark on hind wings. Terminal 
abdominal hairs somewhat ocherous. Expanse 85 mil. Lewis Co., N. Y., 
July 26. 

• 

Differs from other species of the cupida group in the shape 
of t. p. line at costa. 

Hadena hillii, n. s. 

$. Eyes naked; tiblse unarmed. Abdomen with short black tufts on 
basal segments. White, gray, and black, very distinctly marked. Lines 
black, geminate. A black basal dash. Sub-basal space wide, whitish. 
T. a. line black, its inner line indistinct, erect, touching the orbicular, 
dentate on costa, opposite the orbicular, again with a broad obtuse tooth 
from median to submedlan vein, and with a shorter one at Internal margin. 
Claviform large, coneolorous, defined by two narrow black lines which 
run entirely across the median space. Orbicular white, irregularly 
rounded, a little oblique, large. Renlform well sized, white, of the normal 
kidney shape. T. p. line originating above the renlform, well exserted 
beyond the reniform, running rather strongly in at vein 2, and thus narrow- 
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ing the median space inferlorly. This line is scalloped, the outer line 
faint. On the sub terminal space the nenrnles are marked with black. 
Snbterminal line preceded by a light ftiscoas shade; the nsual W-mark 
much reduced. Terminal line black, interrupted. Fringes grayish. 
Costal anteapical white dots in a ftiscous shading. Hind wings rather 
dark Aiscous with whitish fringes. Collar and thorax whitish; teguln 
lined with black; collar with a blackish shade; abdomen pale fbscous. 
Beneath pale ochery ftiscous ; hind wing9 with a small incomplete discal 
annulus and a discal streak; common line sinuous. Esq>anse SO mil. 
Lewte Co., N. Y., Mr. W. W. Hill, July 26. 

This is a very distinctly marked, clear colored species, 
with somethitig of the habit of Dianthoecia capsularis. I 
name it after its discoverer. It is very different from H. 
leucoscelis Grote, another white-colored species, being more 
silky-winged and differing throughout in ornamentation. 

Polia medialiB, n. s. 

f. Eyes naked, with lashes; tibiae unarmed. A rather large species, 
vividly marked, white, gray, black, and Aiscons. Median space discolor- 
ous, being of an even wood-brown or fuscous, shaded with gray on costa. 
A basal black dash. Basal and terminal spaces gray, shaded with fUscous. 
T. a. line black, its inner line faint, not very oblique, of the usual dentate 
form. Claviform concolorous with the wood-brown median space, large, 
reaching to the median shade, narrowly outlined with black, its lower 
margin straight, running along the submedlan fold. Orbicular large, 
whitish or gray, oblique, with the reniform black-ringed. Median shade 
zigzig; reniform connected with t. p. line by black shades along the veins 
and discal fold, of the usual shape, large, whitish, but not outwardly ex- 
cavate, being nearly straight on this side. T. p. Hue with Its inner line 
evident, dentate, black; its outer indistinct. The white spaces between 
the component lines of all the three first transverse lines, in this species, 
are very apparent. T. p. line running obliquely inwardly from the point 
of its subcostal angle, without any inward bend submedially. Subterminal 
line white, preceded by black points or streaks at the dentations. Termi- 
nal space a little deeper shaded with fdscous opposite the cell, and again 
at internal angle. A dentate terminal line cutting the fingers. Hind 
wings blackish Aiscous; beneath grayish fhscous, with double exterior 
shaded common lines, and broad discal mark on hind wings. Abdomen 
fhiscous, tufted basally. Thorax gray, with the tegule lateraUy shaded 
with fUscous, and with double lines on collar. Sxpatue 41 mil. Schenec- 
tady, N. y., September 18, Prof. Lintner. 

This differs from the description of P. eonfragosay Morr., 
in the discolorous median space and in other particulars. 
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XXIX. — A Partial Synopsis of the Fishes of Upper 

Georgia. 

By DAVID STAKR JORDAN, M.D. 
Read December 4, 1876. 

The material on which the present paper is based was ob- 
tained by the writer and his assistant, Mr. Charles H. Gilbert, 
during the past summer (1876), in a month's residence and 
constant field-work at Rome, Georgia ; a week's seining in 
the South Fork of the Ocmulgee River at Flat Rock, 
Dekalb Co., Georgia; and a day's work in tributaries of the 
Chattahoochee River near Atlanta. As the fish-faunae of 
these streams differ materially, I have deemed it best to take 
them up separately. 

Part I. Water Basin of the Etowah, Oostanaula, 

AND Coosa. 

Rome, Floyd Co., Georgia, is located in the hill country 
at the junction of the Etowah and Oostanaula Rivers, which 
unite to form the Coosa. Farther south-west, the Coosa in 
turn unites with the Cahawba and Tallapoosa to form the 
Alabama River. As the Etowah is the lonsrest of all these 

o 

branches, it may, perhaps, be considered as the head stream 
of the Alabama River. 

These rivers are all too wide and deep, and their bottoms 
too rocky, for much successful seining; hence we gave our 
attention chiefly to their smaller tributaries. Of these, 
Silver and Rocky Creeks yielded the largest results, both in 
number and variety. The principal streams examined were 
Silver, Mobley's, and Dykes' Creeks, tributary to the Etowah ; 
Rocky, John's, Big Arraucha, Lovejoy, Waters', Big Dry, 
Little Dry, and Lavender Creeks, tributary to the Oostanaula ; 
and Horse-leg and Beech Creeks, tributary to the Coosa. 
Most of these are clear streams, formed from "spring runs." 
June, 1877. 24 Ann. Lyc. Nat. Hist., Vol. xi. 
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Some of them are muddy with red clay after a rain ; and a 
few are merely successions of weedy pools full of spatter- 
docks and snakes. Of course, certain differences were ob- 
served in the faunae of these streams, but nothing that need 
be dwelt upon here. 

So far as is known to the author, there is no printed record 
of any fish whatever from the water basin of the Etowah ; 
and the few species which have been described by Agassiz, 
Storer, and Girard, from neighboring parts of Alabama, are 
most of them very imperfectly known. The writer has, 
therefore, been able to do just what he anticipated doing in 
selecting this point for field-work, viz. : (a) to verify a 
number of little known species ; (6) to consign a number of 
nominal species to the limbo of synonymy; and (c) to make 
known a few peculiar forms which are believed to be new to 
science. 

Of most of the species here mentioned, hundreds of speci- 
mens were taken ; and the descriptions in this paper have 
been generally drawn from the average of a large number of 
specimens, and not from a few individuals. These specimens 
are deposited in the Museum of the Butler University at 
Indianapolis, Indiana, under the auspices of which institution 
they were collected. 

PERCIDJE. 
BOLEICIITHYS. 

= Boleichthys Girard, Proc. Phil. Ac. Sc, 1859, 104. (Type B. exHU 
Girard). 

> Hololepis Agassiz, Putnam, Bull. M. C. Z., 1863, 4. (Type Boleosoma 
harratUi Holbrook). 

1. BOLEICHTHYS ELEGANS. 

Boleichthys elegans Girard, Proc. Phil. Ac. Sc, 1859, 104. Jordan and 
Copehiud, Bull. Buff. Nat. Hist. Soc, 187G, 135. 

Numerous specimens of a small Boleichthys from the 
Etowah are identified with the above species, with some 
doubt. However, they cannot well belong to any other de- 
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scribed species. They are so small an4 fragile that the fiu 
formulcB, and some other characters, cannot easily be made 
out; but I find no discrepancy between the characters shown 
by my specimens and those noted in Girard's brief descrip- 
tion. 

My specimens are short, chubby, and compressed, bearing 
some resemblance in form to Microperca punctulata. The 
mouth is moderate, with equal jaws : the two dorsal fins 
about equal, and distinctly separated by an interspace. The 
scales are comparatively large, but apparently quite variable, 
the number of transverse series varying from 42 to 66. The 
lateral line traverses the scales of the operculum, and ends 
about midway of the body, being distinct on from 13 to 30 
scales. This is also quite variable, one side of the same 
specimen often having twice as long a lateral line as the 
other. Lateral line arched high over the pectorals, running 
parallel with the elevated and rounded nuchal region. 

Head 3} in length (without caudal, as in all cases in the present paper) : 
depth 4i. Eye 3 In head. Fin rays, D. X, 13, or IX, 12 or 13. A. II, 7, or 
II, 8. Scales, 42, 44, 44, 44, 46, 48, 55, 56, in as many specimens, those 
with the most scales usually having the lateral line continued farthest. 

Color greenish, with dark speclis : fins mottled : a dark line forward 
from eye. 

Length of specimens examined a little less than an inch. They prob- 
ably reach a somewhat larger size. 

Habitat. Mill ponds in the Etowah water basin. Most 
of my specimens taken in Dyke's Pond, near Rome, Ga., 
wdth Boleosoma sligmceum and Minnilus lirus. 

HADROPTERUS. 

=Hadrop terns Agassiz, Amer. Jour. Scl. and Arts, 1854, 305. (Type 
H, nigrofasciatus Ag.) 

> Cottogaster Cope, Journ. Phil. Ac. Scl., 1869, 211 (not of Putnam?). 
(C aurantiacus Cope.) 

>Hypohomiis Cope, Proc. Am. Phil. Soc, 1870. (Type C. auran^ 
tiacus Cope.) 

=PleBiopePca Lb Vailla>(t, Nouv. Archives du Museum, 1873. 
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2. HADROPTERUS NIGROFASCIATUS. 

Madropterus nigrofasciatus Agnsslz, Amer. Jour. Scl. and Art3, XVII, 305, 

1854. Putnam, Bull. M. C. Z., I8G3, 4. 
Etheostoma nif/rofasciatum Jordan, Bull. Buff. 8oc. Nat. Hist., 164, 

1876 (not of Manual Vert., 1876, 223 = Alvordiut evides J. 

and C). 
Plesioperca anceps Le Valllant, I. c. 

This species is merely mentioned by Prof. Agassiz,* and 
does not seem to have been noticed by any other Ameri- 
can author. My specimens show the following chai'acters : — 

Head and body stout and heavy, the latter deep and compressed, the 
depth being about 5 in the length in the larger specimens. Head and 
mouth much as in Alvordius aspro, but heavier, and the mouth rather nar- 
rower : intermaxillaries slightly projectile, but the skin of the middle of 
the upper lip continuous with that of the forehead, as in Ptrcina, Eye 
moderate, 4 in head. Head about 4 in length, without caudal. 

Scales rather large, 58 in the lateral line, which is continuous; median 
line of the belly, and the whole chest, covered with small scales. 

Fins all large; dorsals slightly connected by membrane at the base; 
the second dorsal about the size of the anal. 

Fin rays, D. XII, 11 or 12. A. II, 10. 

Color dark olive above, with blackish markings as usual in these fishes; 
sides with vertical bars, somewhat diamond-shaped, but quite narrow, 
acute above and acuminate below, more or less confluent along the 
middle; about 12 in number; in color, dark greenish, varying to jet l^lack 
In accordance with the feelings of the fish. These bars are most distinct 
near the middle of the body, and broadest behind. 

Inner half of each of the vertical fins, black, outer half more or less 
speckled and barred : top of head black, a black band through eye and 
snout, and a durk vertical shade below the eye ; markings more or loss 
shown by all the Darters. A small black spot between two smaller ones 
at base of caudal fin. 

Length four inches. 

Habitat. My specimens were taken in small tributaries of 
the Etowah and Oostanaula Rivers, in clear, rapidly flowing 



* Prof. Ajrnssiz's »peciflc account is as follows : •♦ From the nelgborhood of Mobil<s 
Alnbania. Diacovercd by Albeit Stein. Esq. Brown above, lighter Iielow, witli Irans- 
verae black bands, wider in the middle than nearer to the buck or belly.'' 
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water, with Percina caprodes. Silver Creek, Rocky Creek, 
Known to the fisherman as Crawl-a-bottom. 



BOLEOSOMA. 
= Boleosoma Dkkay, N. Y. Zoology, 1842, 20. (Type B, tessellatum.) 

> Arlina Grd., Proc. Phil. Ac. Scl., 1859, G4. (Type A. effulgens.) 

> Estrella Grd., 1. c. 65. (Type E, atroi)iaculata.) 

? > Cottogaster Putnam, Bull. M. C. Z., 1863, 4. (Type B, tessa- 
latuiUy Thompson.) 

3. BOLEOSOMA STIGM^UM, sp. nov. 

Body slender, of abont the size and form of Boleosoma brevipinne Cope. 
Depth 5 in length in adult. Head 4^ in length, narrow and thin, the snout 
pointed. Mouth small, inferior; intermaxillaries projectile, the skin of 
the lip and front not continuous; vomerine teeth. 

Fins rather large, D. X, 11 or 12; A, II, 7; the spines well developed 
and subequal. Caudal emarginate. Scales rather large, 6-46j-7, lateral 
line distinct. Opercles scaly, cheeks and neck also. 

Colors rather bright. Tessellated above, as usual in Boleosoma; fins 
mottled ; sides with about 8 M or W-shaped dark green blotches below 
lateral line, — fainter and smaller than in Z>. blennioideSf — and various 
duller ones above. Body in the larger specimens sprinkled with small 
orange dots, which are more conspicuous after death, when the green has 
faded. Pectorals and caudal yellowish barred. Spinous dorsal with a 
band of bright orange-red above, and one or two narrow dark ones below 
it. A dark stripe forward from eye, and another downward. 

Length of largest specimens, 2 inches. 

Habitat. In small tributaries of the Etowah and Oosta- 
naula Rivers, especially in clear waters and in mill-ponds of 
the hill-country. Known to boys and fishermen as Speck. 

It will perhaps be necessary to revive the genus Arlina 
for this species, B. effalgens^ and B. maculaticeps. It would 
differ from Boleosoma in the presence of two well-developed 
Bub-equal anal spines. 

PERCINA. 

< Percina Haldemax, Journ. Phil. Ac. Sc, VIII, 1842, 330. (Type 
Perca uebulosa Haldeman = E, caprodes Raf.) 

= Pileoma Dekay, Fishes N. Y., 1842, 16. (Type P. semifasciata Dek. 
c= E, caprodes Raf.) 

= Asproperca Heckel, MSS. in Canestrini, Verhand. Zool. Bot. Ver- 
eln, Wien, X, 1860. 
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4. PERCINA CAPBODES. 

Scicena caprodes Raflnesqne, Am. Monthly Mag., 1818, 334. 

Etheostoma caprodes Raf., Ich. Oh., 1820, 38. Kirtland, Zool. Ohio, 
1838, 168, 192; Boat. Joarn. Nat. Hist., Ill, 846, 1841. Storer, 
Synopsis, 1846, 270. 
Pileoma caprodes Agossiz, L. Superior, 1850, 308: Amer. Joarn. Scl. 
Arts, 1854, 805. Le Valilant, Recherches sur les Poissons, etc 
1873. 
Fercina caprodes Glrard, Proc. Phil. Ac. Scl., 1859, 66. Putnam, 
BuU. M. C. Z., 1863, 5. Cope, Proc. Phil. Ac. Sci., 1865, 82; 
Joum. Phil. Ac. Scl., 1869, 211. Jordan, Ind. Geol. Survey, 1874, 
213; Manual Vert, 1876, 224; Bulletin Buff. Ac. Scl., 1876, 93. 
Jordan and Copeland, Am. Nat., 1876, 337; Bull. Buff. Soc. 
Nat. Hist., 1876, 135. 
Fercina nebulosa "Halderaan, Joarn. Ac. Sci., Phil., 1842, 330." Girard, 
Proc Phil. Ac. Sci., 1859, 66. 
Ferca nebulosa Dekay, Fishes of N. Y., 1842, 7. 
Etheostoma nebulosa Storer, Synopsis, 1846, 271. 
Fileoma semifasciatum Dekay, Fishes of N. Y., 1842, 16. Giinther, Cata- 
logue of Fishes, 1859, I, 76. 
Etheostoma semifasciata Storer, Synopsis, 271. 
Fercina semifasciata Girard, Proc. Phil. Ac. Scl., 1859, 66. Gill, 
Proc. Phil. Ac. Sci., 1860, 20. 
Fercina bimaculata ** Haldeman, Proc Bost. Soc Nat. Hist., 1843, 157." 

Etheostoma bimaculata Storer, Synopsis, 1846, 271, 272. 
Etheostoma zebra Agassiz, Lake Superior, 1850, 808. 

Fileoma zebra Agassiz, I. c Le Vaillant, 1. c, 1873; 
Fercina zebra Girard, Proc. Phil. Ac Sci., 1859, 66. 
Asproperca zebra Heckel, I. c 



This species is abundant iu all the tributaries of the 
Etowah, Oostanaula, and Coosa Rivers. Comparison with 
noi'thern specimens fails to show any difference of any sort. 
This is known to the fishermen as Crawl-a-hottom and Hog^ 
molly. The latter appeUation is more usually applied to 
Catostomus nigricans^ and is apparently a corruption of 
*« Hog-mullet." 



Fercina carbonaria Girard, from Texas, diflfcrs in several respects from 
my specimens of this widely diftUsed species. 
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STIZOSTETHIUM. 

=^ Stizostedion Rafinesquk, Ich. Ohlensls, 1820, 21. (Type Perca 
salmonea Raf.) 

? Pomacampsis Rafinesquk, Ich. Ohl., 23. (Type Perca nigropuno 
tata Raf. = ?) 

>Sanclni8 Stark, "Elements Nat. Hist., I, 465, 1828." (Same type.) 

= Lucioperca Cuvier and Valenc, 110, 1829. (Type Ptrca luci- 
opercH L = Lucioperca sandra Cuv., Europe.) 

= StiZ08tedilun Cope, Proc. Phil. Ac. Sci., 1865, 82. 

6. STIZOSTETHIUM SALMONEUM. 

Perca salmonea Raflnesque, Am. Monthly Mag., 1818, V, 364; Ich. Ohl., 

1820, 21. 
Stizostedion salmoneum Raf., Ich. Oh., 1820, 23. 
Stizostedium salmoneum Cope, Proc. Phil. Ac. Sci., 1865, 82. Jordan, 

Man. Vert., 1876, 225; Bull. Buff. Nat. Hist. Soc, 1876, 92, and 

136. 

This species occurs in the Oostanaula River, and is known 
locally as Salmon Trout. I have no adult specimens at hand, 
and therefore refrain from attempting a comparison between 
it and S. vitreum. 

MICROPTERUS.* 

= Mioropterus Lackpede, Hist. Nat. des Poiss., IV, 325, 18007 (Type 
M, doiomieu I>ac. = f Lahrus salmoides Lac.) 

>Calliurus Raf., Ich. Ohi., 1820, 26 (not of Ag.). (Type C. punctu- 
latus Raf. = Lahrus salmoides Lac.) 

= IiOpomis Rafinesqub, Ich. Ohl., 1820, 80. (Not Lepomis Raf., Journ. 
de Phys., 1811).) 

> Aplites Rafinesqub, Ich. Ohi., 31. (Type Lepomis pallida Raf.) 

> Nemocampsis Rafinesquk, Ich. Ohi., 32, 1820. (Type Lepomis flex- 
uolaris Raf. = Lahrus salmoides Lac.) 

> Dioplites Rafinesquk, Ich. Ohi. 1820, 32. (Type i. salmonea Raf. 
c= L. salmoides Lac.) 

>Huro Cuv. and Val., Hist. Nat. des Poiss. II, 124, 1828. (Type IT. 
nigricans C. and V. = Cichla floridana Le S.) 

>QrysteB Cuv. and Val., Hist. Nat. des Poiss. Ill, 64, 1829. (Type 
Lahrus salmoides Lac.) • 



♦ See Gill "On the Species of the Genns Mioropterus (Lac.) or Grystes (Aiict.)" in 
Proceedings Am. Assoc. Adv. Science, lb73, XXll. B, 55; — firom which valuable 
paper, most of the synonymy here given has been copied. 
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6. MICROPTERUS PALLIDUS Gill and Jordan.* 

Lepomia pallida Raf., Ich. Oh., 30, 1820. 

Cichla floridana Le Sueur, Journ. Phil. Ac. Sci., II, 1822, 219. 

Mcropterus Jloiidanvs Goode, Bull. U. S. Nat. Museum, 1876. 
Huro nigricans Cuv. and Val., Hist. Nat. des Poiss. II, 124, 1828. Rich. 

F. B. A., Ill, 4, 1836. Jardine, Nat. Lib. I, Perches, 108, 1835. 

Dekay, Fishes N. Y., 1842, 15. Storer, Syn. 1846, 277. Gunther, 

Cat. Fishes, I, 255, 1859. 
Gnjstes nigricans Agass., L. Superior, 1850, 297. 
Mcroptenis nigricans Cope, Proc. Piiil. Ac. Sci., 1865, 83, and 1870, 

451. Gill, Rept. Coram. Agr., 1866, 407; Proc. Am. Asso. Adv. 

Sci., 1873, 70 B. Jordan, Ind. Geol. Surv., 1874, 214; Man. 

Vert., 1876, 229. 
Grystes nohilior Agassiz, Amer. Journ. Sci. Arts, XVII, 1854, 298. Put- 
nam, Bull. M. C. Z., 1863, 6. 
Grystes nuecensis Baird and Girard, Proc. Phil. Ac. Sci., 1854, 25. 

Dioplites nuecensis Girard, U. S. Pac. R. R. Surv., 4, 1858; U. S. 

Mex. Bound. Surv., 1859, 3. 
Grystes salmoides Holbrook, Ich. S. C, 1855, 25, and Second Ed., 1860, 28. 

Norris, Am. Aug. Book, 1864, 99. 
Grystes megastoma Garlick, Treat. Art Prop. Fish, 1857, 108. 

Abundant in the Etowah, Oostanaula, and Coosa Rivers, 
rather more so than the next species, and everywhere con- 
founded with it under the name of Trout. 



7. MICROPTERUS SALMOIDES. 

Lahrus salmoides Lac6p6de, Hist. Nat. des Poiss., Ill, 716, 1800 ? 

Grystes salmoides Cuv. and Val., Hist. Nat. des Poiss., Ill, 54, 1829. 
Jardine, Nat. Lib. I, Perches, 158, 1835. Dekay, Fishes N. Y., 26, 
1842. Storer, Synopsis, 1846, 288. Herbert, Fish and Fishing, 
197. 
Microptei'us salmoides Gill, Proc. Am. Ass. Adv. Sci., 1873, 67 B. 
Jordan, Ind. Geol. Surv., 1874, 214; Man. Vert., 1876, 230. 
Mcropterus dolomieu Lac6pSde, Hist. Nat. des Poiss., IV, 326, 1800? 



• * Pr6f. Gill calls my attention to tlie fact that what is probably this species from 
Mexico, has been rcflgured by LeVaillant and Bocoiirt, under the names of Du'piitei 
treculii sp. n., Z>. salmoides (llolbr.), D. raruilHlii (LeSiicur) and D. nuecensis Gi"d., 
In Etudes sur les Poi.ssons < Mission Scientilique k la Mexique, 1874. Letter-press 
descriptions have not yet appOiired. 
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Bodianns achigan Baflnesqne, Am. Mo. Mag. and Crit. Rev., 1817, II, 120. 
Lepomis achigan Gill, Proc. Phil. Ac. Scl., 1860, 20. 
Micropterus achigan Gill, Rept. Comm. Ag., 1866, 407. 
Calliurus pnnctulatus Raf., Ich. Olii. 26. 
L^omis trifasciataHfitt lb. 31. 

Lepomis Jlixuolatis Raf., ib. 81. 

Lepomis saJmonea Raf., ib. 82. 

Lepomis notata Raf., ib. 32. 

Etheostoma calUura Raf., Ib. 82. 

Cichlafasciata Le Sueur, Journ. Ac. Sci. Phil., 216, 1822. Kirtland, Zool. 

Ohio, 191, 1838. 

Centrarchus fasciatus Kirtland, Bost. Jonrn. Nat. Hist., V. 28. 

Dekay, Fishes N. Y., 28, 1842. Storer, Syn. 290. Thompson, 

Hist. Vt., 1842. Gttnther, Cat. Fishes, I, 258. 

Grystes fasciatus Ag., L. Superior, 295, 1850. Eoff Smiths. Rep., 

1854, 289. Putnam, in Storer's Fish Mass., 278, 1855. 
Mcroptervs fasciatus Cope, Proc. Ac. Scl. Phil., 1865, 83; Journ. Ac. 
Sci. Phil., 1869. 216; Proc. Am. Phil. Soc, 450, 1870. 
Gristes nigricans Herbert, Fish and Fishing, 195. 

GiT/stes nigricans Garlick, Treat. Art Prop. Fish, 105, 1857.. Norris, 
Am. Angler's Book. 103, 1864. 
Cichla ohiensis Le Sueur, Journ. Ac. Sci. Phil., 218, 1822. 
Cichla minima Le Sueur, Journ. Ac. Sci. Phil., 220, 1822. Kirtland, Rept. 

Zool. Ohio, 191, 1838. 
Centrarchus ohscurus Dekay, Fishes N. Y., 30, 1842. Storer, Synopsis, 

1846, 40. Gunther, Cat. Fishes, I, 258, 1859. 
Grystes salmonoides Gtinther, Cat. Fishes, I, 252, 1859. 



In the Etowah, Oostanaiila, and Coosa Rivers, with the 
preceding. The yellow and bhick caudal markings, so strik- 
ing in young specimens from the Ohio River, and which sug- 
gested to Riifiuesque the name of CalliuruSy are not well 
shown by my specimens. The lower 6ns are unusually red, 
and there is a tendency to the formation of parallel lines of 
dusky spots along the rows of scales. These peculiarities 
perhaps indicate a permanent variety. 



AMBLOPLITES. 

Ambloplites Raftnesquk, Ich. Ohl., 1820, 32. Type Lepomis ichtheloi- 
des Raf. = Bodianus rupestris Raf. 
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8. AMBLOPLITES RUPKSTRIS. 
Bodianus rupestris Raflnesqne, Amer. Monthly Mag., 1817, 120. 

AmhloplUes rupestris Gill, Proc. Phil. Ac. Scl., 18G0, 20. CoQe, 
Journ. Phil. Ac. Sci., 1809, 217; Proc. Amer. Phil. Soc, 1870, 
451; Proc. Phil. Ac. Sci., 18G5, 83. Jordan, Ind. Geol. Surv., 
1874, 215; Bull. Buff. Soc. Nat. Hist., 187G, 92; Man. Vert., 
231, 1876. 
Icthelis erythrops Raf., Ich. Ohi., 20, 1820. 
Lepomis ictheloides Raf., Ich. Ohi.. 32, 1820. 

Ambloplites ichtheloides Agasj^iz, Anier. Journ. Sci. and Arts, 1854, 
299. Girard, Pac. R. R. Surv., X, 8, 1858. 
Centrarchus ceneus Cuv. and Val., Poissons, III, 88. Dokay, Fishes N. Y., 
27, 1842. Richardson, Fauna Boreali Americana, 1836, HI, 18. 
Kirtland, Bost. Journ. Nat. Hist., IV., 239. Storer, Synopsis, 
289, 1846. GUnther, Cat. Fishes, I, 256, 1858. 
Ambloplites ceneus Aijassiz, Amer. Journ. Sci. and Arts, 1854, 299. 
Girard, Pac. R. R. Rep., X, 1858, 8. 
Centrarchus pentacanthns Cuv. and Val., III., 88. Dekay, Fishes N. Y., 
1842, 80. Storer, Synopsis, 1846, 290. 

This species is moderately common in the Etowah and 
Oostanaula, where it is known as Goggle-eyed Pearch. 

LEPIOPOMUS.* 

"Lepomus Raf., Anal. Nature. 1815." (Agassiz.) 
< Lepomis Rafinbsquu, Journal de Physique, 1819. (Type Lahrus 
awitus L.) 
= Fomotis Raf. 1. c. (Same type.) 
Icthelis Raf., Ich. Oh., 1820, 27. (Same type.) 
ssIchtheliB and Pomotis sp. Later writers. 

9. LEPIOPOMUS PALLIDUS Gill and Jordan. 
Lahrus pallidus Mitchill, Trans. Lit. and Pliil. Soc, 420, 18U. 
Lahrus appendix Mlt., Am. Monthly Mag., 1818, 407 (not Pomotis appendix 

of authors). 
Pomotis incisor Cuv. and Val., VII., 4G6. Dekay, Fishes, N. Y., 33, 1842. 
Storer, Synopsis, 293, 1846. Agassiz, Amer. Journ. Scl. and 
Arts, 1854, 302. Girard, Pac. R. R. Surv., 1858, 24. Gfinthcr, 
Cat. Fishes, I, 2C9, 1859. 
Ichthelis incisor Ilolbrook, Ich. S. C, 18G0, 12. Putnam, Bull, M. 

C. Z., 18G3, 6. Jordan, Man. Vert., 1876, 235 and 317. 
Lepomis incisor Gill, Araer. Journ. Sci. and Arts, 1864, 93. Cope, 
Proc. Phil. Ac. Scl., 1865, 83. 



* I have seen fit to restore the correct orthography of this much abused name. 
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Lepomis megalotis Cope, Journ. Phil. Ac. Scl., 1869, 220; Proc. Am. Phil. 

Soc, 1870, 452 (not Ichthelis megalotis Raf.). 
? Lepomis ardesiarus Cope, Jour. Phil. Ac. Scl., 1869, 222; Proc. Am. Phil. 

Soc, 1870, 453. 
f Lepomis purpurascens Cope, Proc. Am. Phil. Soc, 1870, 458. 
Ichthelis macrochira Jordan, Ind. Geol. Surv., 1874, 215 (not of Raf.). 



This abundant species is known to the Etowah fisherman 
as the Spotted Pcarch, or simply Pearch. My specimens 
are all young, and are precisely like youn^ specimens of the 
same species from the Ohio. 

10. LEPIOPOMUS OBSCURUS. 

Pomotis obscurus Agasslz, Amer. Journ. Sc. and Arts, 1854, 302. 
Ichthelis incisor var. obscurus Jordan, Man. Vert., 1876, 236. 

This species is most nearly related to L. palUdtis^ but it is 
certainly distinct. It is known to the fisherman of the Eto- 
wah as the "Brim" (Bream), and according to some of them 
it is the only species to which that name can properly be 
applied. This species hides under rocks and bushes in deep 
holes in the smaller streams, and cannot easily be taken with 
the seine. We procured four or five large specimens, which 
showed when fresh the following characters. As in Choeno^ 
bryltus melanojjs (Grd.), the coppery colors become black 
in spirits. 

Dark-green above, shoulders and front of back with distinct greenish- 
black spots; sides with wide dark-green bars, much as in young specimens 
of incisor; thorax bright dark coppery red, spotted with blackish, some- 
times with orange; sides of body below mixed blackish and pale carmine; 
face, lower jaw, and lower part of sides of head, a peculiar briglit leaden 
blue, mixed with some reddish, — a very distinctive feature, as shown by 
Prof. Agasslz. Cheeks orange and lead-blue, without distinct stripes; 
opercular spot rather large, all black, much as in L. incisor; dorsal and 
caudal flns blue-green ; anal still darker and bluer. A dark blacklsh-green 
spot on last rays of dorsal and anal, as in L, incisor. In this species, as 
in other brightly colored Fercolds, the colors become suddenly duU and 
pale In death. 
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Eye lar^e, the iris black. Depth of body about half length, without 
caudal; length of head somewhat less. Pectoral fins very long and 
pointed, reaching beyond anal. 

Spines shorter than in L. incisor. Profile much steeper than in speci- 
mens of incisor of the same size. i 

Large adult specimens are said by the fishermen to he 
thick, round, and almost black in color. 

Habitat, Small tributaries of the Etowah and Oostanaula 
about Home, Ga., particularly Dry Creek and Silver Creek. 

XENOTIS. 

Xenotis Jordan, Proc. Phil. Ac. Sci. 1877 (Type Pomotis fallaz B. &G.). 

11. XENOTIS SANGUINOLENTUS. 
Pomotis sanguinolentus Agassiz, Amer. Jour. Sc. Arts, 1854, 301. 

This handsome species abounds in all the tributaries of 
the Etowah, Oostanaula, and Coosa. It is known to the 
fishermen as Sun Pearch. 

12. XENOTIS INSCRIPTUS. 

Pomotis inscriptus Agnsslz, 1. c. 302. 

Ichihelis inscriptus Jordan, Man. Vert., 1876, 237. 

A single specimen of this handsome species is in my col- 
lection from the Etowah. It was not noticed at the time of 

capture. 

SCIiENIDiE. 
HAPLOIDONOTUS. 

= Aplodinotiis Rafinesque, Journal de Physique, 418, 1819. (Type 

A* (jrutiJiiens Raf.) 
= Amblodon Rafinesque, Ich. Ohl., 1820,24. (Type A. grunniens.) 
<Corvina "Cuvikh, Regno Animal, 1829." (Type (7. nigra Cuv.) 
= Haploidonotus Gill, Proc. Phil. Ac. Sc, 104, 18G1. {Type A, grrtn- 

niens Raf.) 



Digitized by 



Google 



Fishes of Upper Georgia. 319 



18. HAPLOIDONOTUS GRUNNIENS. 

Aplodinotu8 gninniens Raflnesque, Journal de Physique, 1819, 418. 

Amblodon grunniens Raf., Ich. Oh. 1820, 24. Agasslz, Amer. Jour. 

Sc. & Arts, 1864, 807. Girard, Pac. R. R. Survey, 1858, 96. 
Haploidonotxis grunniens Gill, Proc. Phil. Ac. Sc, 1861, 104, and 
In other papers. Jordan, Ind. Geol. Surv., 1874, 216.; Bull. Buff. 
Soc. Nat. lllst., 1876, 92; Manual Vert., 241, and of late Amer- 
ican writers generally. 
Scicena oscula LeSueur, Jour. Phil. Ac. Sc, 1822, 254. Elrtland, Rep't 
Zool. Ohio, 1888, 168 and 192. 
Corvina oscnla Cuvier and Val. Polssons, V, 1830, 98. Rich. F. B. A. 
1886, 68. Kirtland, Bost. Journ. Nat. Hist., 1840. Ill, 350. 
Dekny, Fishes N. Y., 1842, 78. Storer, Synopsis, 1846, 219. 
Gtlnther, Cat. Fishes, II, 297, 1860, and of various compilers. 
Scicena grisea LeSueur, Jour. Phil. Ac. Sc, 1822, 254. 
Corvina grisea Dekay, Fishes N. ¥., 1842, 76. 

b. yar.? lineatus. 

Amblodon Hneatus Agasslz, Amer. Jour. Sci. and Arts, 1854, 807. 
(Osage River.) 
JSaploidonotus lineatus Gill, Proc. Phil. Ac Sc, 1861, 105. Jordan, 
Alan. Vert., 1876, 242. 

c. var.? concinnus. 

Amblodon concinnus Ag. Am. Journ. Sc. Arts, 1854, 307. (Tenn. R.) • 
Baploidonotus concinnus Gill, Proc. Phil. Ac. Sc, 1861, 104. Jor- 
dan, Man. Vert., 242. 

d. var? neglectus. 

Amblodon neglectus Girard, Mex. Bound. Surv. 12, 1859. (Rio Grande). 
Haploidonotus neglectus Gill, Proc Phil. Ac. Sc, 1861, 105. 

The "Drum" is abundant in the river-channels of the 
Etowah and Oostanaula, but I was unable to secure speci- 
mens. Young specimens from the French Broad and Cum- 
berhmd Rivers in Tennessee, show the lines of black dots 
ascribed to lineatus and neglectus^ but do not otherwise differ 
appreciably fi'om grunniens. In view of this fact, and as 
Prof. Agassiz's comparative diagnoses show no tangible spe- 
cific characters, I deem it best to refer all our Haploidonoti 
to one species, until real differences are shown. 
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COTTID-2BS. 
POTAMOCOTTUS. 

<:CottU8 (Artedi) "Linn^us, Syst. Nat., 1748/* C'Type C. gohio." 
Europe.) 

<CottU8 GiRARD. Monograph N. Am. Freshwater CottoSds, 1851. 

= Fotamocottus Gill. Proc. Boston Soc. Nat. Hist., 18G1, 41. 
(Type P. caroli7ice.) 

=Pegedichthy8 Jordan. Man. Vert., 1876, 244. (Type P. ictalurops, 
not of Kaf.) 

14. POTAMOCOTTUS ZOPHERUS. Sp. nov. 

A species of this genus occurs in great abundance in trib- 
utaries of the Etowah and Oostanaula, particularly in Love- 
joy, Rocky, and Silver Creeks. 

Of the hundred or more specimens secured, none appear 
to be mature, and but three of them have reached a length of 
three inches. From these three large specimens the present 
description is drawn. 

For the purpose of comparison with Girard's descriptions 
I have here followed the order of his account of (7. meridion- 
alis^ a species probably as closely related to P. zopherus as 
any mentioned in Girard's Monograph. Its nearest relations, 
however, seem to be with P, carolinoe. If P. zopherus^ 
meridionaliSj carolince, and alvordii should prove ultimately to 
be varieties of one species, I shall not be surprised, although 
I have at present no evidence that such is the case. 

Body rather slender, the greatest depth 5f in total length, or 4| without 
caudal. Body not greatly tapering, the least depth about one- fourteenth 
of the total length. The greatest thickness of the body is- a trifle more 
than the greatest depth. 

The head is just one-third of the length without the caudal fin, or more 
than one-fourth, that fin included. Its width is about equal to the length 
of its upper sui'ftice. 

The eyes are large and close together; their form is circular, and their 
diameter is one-fourth the length of the head. The interorbital space is 
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very narrow, scarcely more than half the width of the eye. The month 
is moderately lar«re, and there are teeth on the palatines. 

Tlie preopercular spine is very large, hooked upwards and backwards; 
and below it are two other smaller ones, the lower minute. 

The first dorsal commences behind the insertion of the ventrals. It is 
quite high, and its upper edge is quite convex. It is but little lower than 
the second dorsal. There are seven rays, the second, third, and fourth 
being the highest. The second dorsal is contiguous, and the two are 
connected by membrane. It is composed of seventeen rays. The caudal 
fin is considerably shorter than the head. In all the fins the tips of the 
rays project beyond the membrane. This is especially true of the pecto- 
rals. The ventrals are immediately beneath the pectorals, and consist of 
one spine and four soft rays. 

The pectorals are rather large, reaching to the anal, and about to the 
fifth ray of the second dorsal. Their base of insertion is oblique and 
somewhat curved. 

B. 6. D. VII-17. A. 13. V. I, 4. P. 14. 

The vent is much nearer to the snout than to the base of caudal. The 
lateral line is high and parallel with the back. It vanishes at the end of 
the anal fin. 

General color very dark, almost black, with three wide jet-black cross 
bands, and a bar at the base of the caudal ; belly pale ; fins mottled and 
barred ; no red. 

Habitat. Small tributaries of the Etowah and Oostanaiila, 
abouiuling in shallow rapids with Caioslomus nigricans^ a 
species the young of which it much resembles in color. It 
is locally known as "Blob," and "Muffle-Jaw.". 

The most important characters of P. zopherus seem to be 
the high first dorsal, the narrow interorbital space, and the 
black color. This latter feature suggested the specific name. 

It is well separated from all of Dr. Girard's species, — if 
they truly are species. To the present writer, his accounts 
seem to be descriptions of individuals rather than of species; 
but my acquaintance with these fishes is too limited for me 
to express any opinion on these matters. 

CYPRINODONTID-ffiJ. 

XENISMA. 

= Xeni8ma Jokdan, Check List, BuU. Buff". Soc. Nat. Hist., 1876, U2. 
(Type X, stellifera Jordan.) 
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The genera of our Cyprinodonts are in an extremely con- 
fused state. The following is an attempt at an anal3''sis of 
their characters, as far as they can be ascertained, from the 
literature of the subject : — 

♦Intestinal canal short, but little convoluted; bones of each mandlb- 

ulary firmly united (carnivorous species). 
a. Anal fin of the male not modified into an Intromlttent 
organ. 
6. Teeth In a single series, Inclsor-llke, notched; dorsal 

nearly over ventruls ; form stout. . . CyrRiNODOir. 

&6. Teeth aU pointed ; ventrals present, 
c. Teeth In a single series; dorsal In advance of anal. 

d. Dorsal and anal fins long (each with more than 20 

rays) . Girakdixichthts. 

dd. Dorsal and anal fins short (each with 10 to 14 

rays) Lucaxu. 

cc. Teeth in narrow bands. 

e. Dorsal fin commencing in advance of anal. 

/. B ranch iostegals 6 Hydrargyra. 

ff, Branchiostegals 5 Funpulus. 

ec. Dorsal fin commencing directly over anal ; both fins 

large; branchiostegals 4; coloration peculiar. Xexisma. 
eee. Dorsal fin commencing behind origin of anal; bran- 
chiostegals 6. 
(J. Body small, short and thick, with broad head; 

(subgenus?) MiCRiSTius. 

(jg. Body elongate, slender, with narrow head. Zygoxectes. 
aa. Anal fin of the male modified Into a peculiar, s.word- 
shaped, intromlttent organ; teeth pointed; dorsal fin 

short, behind anal Gambusia. 

♦♦Intestinal canal elongated, with numerous convolutions; bones of 
each mandibulary not united, the dentary being movable; sexes 
diflerentiated ; limnophagous. 
h. Teeth pointed, In bands; dorsal in advance of anal, 

greatly developed In S (of more than 12 rays). Molijexesia. 
hh. Teeth pointed. In a single series; dorsal behind anal, 

small (less than 12 rays) Girardincs. 

hhh. Teeth unknown ; dorsal in advance of anal, small (less 

than 12 rays) Adixia. 

16. XENISMA STELLIFERA. Sp. nov. 
Xenisma stellifera Jordan and Copeland, Check List (name only). 

This species — the type of the group called Xenisma — 
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may be compared with the other known species, Xenisma 
catenata,* as follows : — 

Common characters. Dorsal and anal long, similar, and placed directly 
opposite each other. Branchiostegals 4. Ventrals with 6 rays ; intestinal 
canal short; teeth pointed. In bands. Males with orange spots, females 
marked with short olive- brown lines. 
a. D. 13; A. 13; lat. 1. 53;. dorsal and anal greatly elevated 
in $, the longest ray of the dorsal reaching caudal when 
laid back, its height equal to the depth of the body; 
orange spots irregularly placed, never forming continu- 
ous rows. Length 3 to 4 inches. Habitat, Head waters 

of the Alabama River. stellifera. 

aa, D. 13 or 14; A. 15; lat. 1. 47; dorsal and anal much less 
elevated even in ^ , falling far short of caudal when laid 
back ; the orange (or brown) spots, one on each scale, 
forming regular lines along the sides. Length, 4 to 6 
inches. Habitat Head waters of Tennessee Kiver. catenata. 

My specimens of JT. stellifera show the following charac- 
ters : — 

Head 3} to 4 in length, flattened and broadened above In the usual 
Fundulus fashion : eye large, about 4 In head. Body rather long ; depth 
about 5 in length; scales closely imbricated, much deeper than long, as 
in Luxilu8y their edges punctate with black, 52 or 53 transverse rows of 
scales. 

Dorsal beginning directly over anal. Its last rays in males highly ele- 
vated, reaching base of caudal, their height equal to depth of body ; anal 
similar, more elevated in front, and less so behind, the last rays falling 
just short of caudal. In female specimens, these fins are less elevated, 
but still very high. Pectorals reaching beyond base of ventrals, the lat- 
ter reaching anal In <J, but falling just short in ^, 

D. 13 (rarely 12); A. 13, rarely 12; V. 6; B. 4. 

Colors brilliant; general color a bright pale greenish or livid blue, 
bluish silvery below with a golden lustre forwards. Body, cheeks, etc., 
in <J with large, bright, dark orange spots, irregularly placed,^ not follow- 
ing the rows of scales, and not always on the middle of the scales. These 



♦The synonymy of this species is as follows r— 
Paedlia eatenata Storer, Synopsis, 430. 

Hydrargyra catenata Agasslz, Amer. Jour. Sc. and Arts, 1854, 353. 

Fundulua catenuttu GUnther, Cat. Fishes, VI» 322. Cope, Jour. Ac. Sci. PhiL, 

1869,238. 
Zygonectes catenatus Jordan, Man. Vert., 1879^ 252. 
Xenisma catenata Jordan and Copeland, Check List. 

June, 1876. 26 Ann. Lyc. Nat. Hist., Vol. xl 
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spots are not uniform in size ; some are as large as a pin's head. Females 
witli oblong horizontal line-like spots of olive brown, more nnmeroas 
and smaller, and forming streaks to some extent. Fins (in ^ ) all pale 
orange, with many spots of brilliant dark orange ; caudal faintly barred 
with orange. Fins in 2 , plain olivaceous. 

A large pale yellow blotch on the back in front of the dorsal fln, veiy 
distinct in life, so that the fish may be recognized in the water as far as 
it can be seen, fading in alcohol ; a pale blue blotch from eye to month and 
a greenish one below it. Length 8 to 4 inches. 

Habitdt. Very abundant in many tributaries of the 
Etowah, Oostanaula, and Coosa rivers, preferring the clear, 
cold water of the " spring branches." Most specimens from 
Silver, Lavender, and Rocky creeks. We were unable to 
hear any vernacular name for it. Its congener, catenata, is 
known as the Stud-fish or Studdy-Pearch. This species is 
probably the most beautiful in life of all our Cyprinodont 
fishes. 

ESOCIDiB. 
ESOX Linnaeus. 

16. ESOX RETICULATUS Le Snenr. 

Esox Indus MitchiU, "Trans. Lit. and Phil. Soc, I, 410" (not of Lin- 
naeus). 

Ssoz reticulatus Le Sueur, "Jour. Phil. Ac. Sc, 181S, 414." Storer, "Kept. 
Fish Mass., 97;" Synopsis, 1846, 437; Fishes Mass., 1856, 311. 
Pekay, Fishes N. Y., 1842, 223. Thompson, Hist. Vermont, 
1842, 138. Ayres, Bost. Journ. Nat. Hist., IV, 269. ? Kirtland, 
Bost. Journ. Nat. Hist., IV, 238 (probably salmoneus). Cuv. and 
Val., XVIII, 827. Cope, Proc. Phil. Ac. Sc, 1865, 79; Cyp. 
Penn. (Trans. Am. PhU. Soc), 1866, 408. Giinther, Cat. Fishes, 
VI, 229. 
PicoreUus reticulatus Jordan, Man. Vert. 265. 

fEsox tridecemlineatus "Mitchill, Mirror, 1826, 861." 

f Esoz tridecemradiatus Dekay, Fishes N. Y., 1842, 225. 

b. var. afflnis. 

fEsoz phaleraius Say, LeSueur., Journ. PhU. Ac. Sc. 1, 416. Dekay, 

Fishes N. Y., 226. Storer, Synopsis, 487. 
Esoz afflnis Holbrook, Ich. S. C, 1860, 198. GiU, Am. Journ. Sc. Arte, 

1864, 94. Cope, Proc PhU. Ac Sc, 1870, 457. 
PicoreUus afflnis Jordan, Man. Vert., 1876, 265 
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This species is very abundant in Dyke's Pond and other 
mill-ponds tributary to the Etowah River, where it is known 
as Jack. 

I recognize E. affinis as a variety even, solely on the author- 
ity of Holbrook and Cope. Careful comparison of specimens 
of " reticulatus " from the Delaware and Housatonic rivers, 
with ^^affinis^^ from the Etowah and Ocmulgee, fails to 
show any permanent difference whatever. The alleged 
greater number of dorsal and anal rays in the northern fish 
is due simply to Storer's having couuted the rudimentary 
rays or ^ stubs," while Holbrook counted only the developed 
ones. It is the difference between "D. 17" and '*D. II, 
15." There is no obvious difference in dentition. The col- 
oration varies somewhat, but my brightest colored specimens 
are from the clear tributaries of the Etowah, and the dullest 
from the muddy Ocmulgee. 

CYFBnrmjB. 

CAMPOSTOMA. 

Campostoma Aoassiz, Amer. Joarnal Sci. and Arts, 1855, 219. (Type 
Butilus anomalus Raf.) 

17. CAMPOSTOMA ANOMALUM. 

var. anomalum (Teeth 0, 4-4, 0). 

fButilus anomalus Raflnesqae, Ich. Oh., 1820, 52. 

Campostoma anomalum Agassiz, Am. Journ. Sci. and Arts, 1855, 218 

(part). Putnam, BoU, M. C. Z., 1868, 8. Jordan, Man. Vert., 

1876, 275; Boll. Baff. Soc. Nat. Hist., 94. 
Exoglossum lesueurianum '<Klrtland, Kept. Zool. Ohi., 1888, 169, 193," 

(not of Raf.). 
Exoglossum spinicephalum **Cuv. and Val., XVII, 489, 1844." Storer, Synop- 
sis, 429, 1846. 
I^glossum dubium Kirtland, Bost. Jonm. Nat. Hist., V, 272, 1845. Storer, 

Synopsis, 429, 1846. 
Campostoma dubium Cope, Cyprinidie of Penn., 1866, 395. Giinther, 

Cat. Fi8he8,VII, 188, 1868. Jordan, Ind. Geol, Survey, 1874, 225. 
Chondrostoma pullum Agassiz, Am. Joum. Sci. and Arts, 1854, 357. 
f Campostoma formosulum Girard, Proc. Phil. Ac. Sci., 1866, 176; U. S. 

Mex. Bound. Surv., 1868, 41. 
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fCampostoma nasutnm Girarcl, Proc, Phil. Ac. Scl., 1866, 176; U. 8. and 

Mex. Bound. Surv., 41. 
fCampostoma hippops Cope, Proc. Phil. Ac. Scl., 1864, 284; Joarn. PhU. 

Ac. Scl., 1869, 235. 
Campostoma callipteryx Cope, Proc. Phil. Ac. Scl., 1864, 284; Cyp. Penn. 

895. 
Campostoma mormyrus Cope, Proc. Phil. Ac. Scl., 1864, 284; Cyp. Penn. 

895; Journ. Phil. Ac. Scl., 1869, 285. 
Campostoma gobioninum Cope, Proc. Phil. Ac. Scl., 1864, 284; Cyp. Penn., 

395; Joarnal Phil. Ac. Scl., 1869, 235. 

b. var. prolixum (Teeth 1, 4-4, O;. 

Leuciscvs prolixus Storer, Proc. Phil. Ac. ScL, July, 1846; Synopsis, 1846, 

417 (Fide Agasslz). 
Chondrostoma prolixum Agasslz, Amer. Joum. Scl., and Arts, 1854, 

357. 
Campostoma anomalum Agasslz, Amer. Joum. Scl. and Arts, 1856, 218, 

(part). Cope, Joum. Phil. Ac. Scl,, 1869, 235. 

This species is quite abundant in the more sluggish streams 
tributary to the Etowah and Oostanaula. My specimens 
from the south are uniformly more slim than those from 
Indiana. They have also longer and narrower heads, and 
larger scales. Their coloration, too, is more uniform. All 
the Georgia specimens examined hare the teeth 1, 4-4, 0, as 
stated by Agassiz and Cope, in Tennessee Eiver specimens. 
Those from the north have the teeth uniformly 0, 4-4, 0. 

The southern form may then be taken as a variety, to 
which Storer's name, prolixum^ may be applied. StoreFs 
short and irrelevant description might refer to several other 
species as well as to the present one, but Prof. Agassiz lo- 
cates it here. 

The tendencies of the two varieties are shown by the fol- 
lowing table of the average of the measurements of several 
specimens of each. 

Head In length, . . anomalum 4^. prolixum if. 

Depth In length, . . anomalum 4}. prolixum 4^. 

Eye In head, . . anomalum 4^. prolixum 4. 

Eye In interorbital space, anomalum 2. prolixum Ih- 

Lateral line, . . anomalum 55. prolixum 49. 

Teeth, . . . anomalum 4-4. prolixum 1, 4-4, 0. 
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SEMOTILUS. 

= Semotilll8 Rafixesquk, Ich. Ohi., 1820, 49. (Type 8, dorsalis Raf. 
= Cifprinus corporalis Mlt.). 

>:Leu0080inTlB Heckkl, Rasseger's Reise, 1848, 1042. (Type L, chry- 
soleucusHeckeh == Leuciscus argenteua Storer,— not Cup. chrysoleucus MM,) 

> CheilonemilS Baird, Storer, Fishes Mass., 1855, 288. (Type Leu- 
dscus pulcMlus Storer, = L, argenteus Storer). 

18. SEMOTILUS CORPORALIS. 

Cyprinw corporalis Mitchill, Am. Monthly Mag. II, 1817, 289, and 1818, 
824. 
Leuciscus corporalis Dekay, Fishes N. Y., 1842, 213. 
Semotilus corporalis Putnam, Bull. M. C. Z., 1863, 8. lb. in Storer's 
Fishes Mass., 256. Cope, Cyp. Penn., 862, 1866; Proc. Phil. Ac. 
Scl., 1865, 85; Hayden's Geol. Surv. Terr., 1870, 442, and 1871, 
472. Abbott, Am. Nat., April, 1870, 12. Jordan, Ind. Geol. 
Surv., 1874, 228 ; Bull. Buff. Soc. Nat. Hist., 1876, 94 ; Man. Vert., 
1876, 278. Goode, Bull. U. S. Mus., VI, 1876, 64 ; and of various 
late U. S. writers. 
Leucosomus corporalis Gtinther, Cat. Fishes, VII, 269. 
Cuprinus atromaculatus Mitchill, Am. Monthly Mag., II, 824, 1817. 

Leuciscus atromaculatus Dekay, Fishes N. Y., 1842, 210. Storer, 

Synopsis, 1846, 409. 
Semotilus atromaculatus Glrard, Proc. Phil. Ac. Sc, 1856, 204 ; Pac. 

R. R. Rept., 1858, 283. Abbot, Am. Nat., April, 1870. 13. 
Leucosomus atromaculatus Cope, Proc. Phil. Ac, 1861, 528. 
Semotilus dorsalis Raf., Ich. Ohi., 1820", 49. Kirtland, Zool. Ohio, 1838. 
169; Bost. Journ. Nat. Hist., Ill, 1840, 845. Girard, Pac. R. R. 
Surv., 283. 
Leuciscus dorsalis Storer, Synopsis, 411. 
Semotilus cephalus Rafinesque, Ichthyologia Ohiensls, 1820, 49. Kirtland, 
Zool. Ohio, 169 ; Bost. Journ. Nat. HUt., Ill, 845, 1840. Glrard, 
Pac. R. R. Survey, 283, 1858. 
Leuciscus cephalus Dekay, Fishes of N. Y., 214, 1842. Storer, 
Synopsis, 409. 
Leuciscus ins "Cuv. and Val., XVII, 255, 1844." 
f Leuciscus rotengulus "Cuv. and Val., XVII, 818." Storer, Synopsis, 

416. 
Leuciscus storeri Cuv. and Val., "XVII, 819." 
Leuciscus pulchelloides Ay res, Proc. Bost. Soc. Nat. Hist., Ill, 157. 
Leucosomus incrassatus Girard, Proc. Phil. Ac. Sc, 1856, 190; Pac R. R. 

Surv., 1858, 252. 
Semotilus macrocephalus Girard, Proc. Phil. Ac, 1856, 204. 

Leucosomus macrocephalus Glrard, Pac. R. R. Surv., 252. 
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Semotilus speciosus GIrard, Proc. Phil. Ac. Sc, 1856, 204; Pac. B. B. 

Surv., 1858, 283. 
Semotilus hammondi Abbott, Proc. Phil. Ac. Sc, 1860, 474. 

b. yar.? pallidiis. 

Leueosomus pallidus GIrard, Proc. Phil. Ac. Sc, 1856, 190; Pac. B. B. 
Surv., 251. 
Semotilus pallidua Cope, Cyp. Penn., 863. 
Semotilris corporalis var. pallidus Jordan, Man. Vert., 1876, 279. 

This familiar species is abundant in the basin of the Eto- 
wah and Oostanaula. As elsewhere, it prefers clear waters, 
and it is most abundant in small brooks. It is known as 
Creek Chub or Roach. 

NOCOMIS. 

>I7ocomi8 GiRARD, Proc. PhU. Ac Sci., 1866, 190. (Type N. nebras- 
censis Grd.) 

> Ceratichthys "Baird, 1853." Girard, Proc. Phil. Ac. Sc, 1856, 
2 1 2. (Type Semotilus biguttatus Kirtland.) 

>Hybop8i8 GiRARD, 1. c 211 (not of Aoassiz, 1854). 

>£rinemil8 Jordan, Man, Vert., 279, 1876 (subgenus). (Type C 
hpalinus Cope.) 

19. NOCOMIS AMBLOPS. 

a. var. amblops. 

BtUibis amblops Itafinesque, Ich. Oh., 1820, 51. 

f Ceratichthys amblops Girard, Proc. Phil. Ac. Sc, 1866, 213. Cope, 
MSS., 1870. 

b. var. winchelli. 

fGobio vemalis Girard, Proc. Phil. Ac. Sci., 1856, 188; Pac. B. R. Surv., 

1858, 249. 
Hybopsis winchelli Girard, Proc. PhiL Ac Sc, 1856, 211; Pac. B. R. Surr., 

1858, 265. 
Ceratichthys hyalinus Cope, Jour. Ac Sc. Phil., 1869, 286. Giiiither, Cat. 

Fishes, YII, 179. Jordan, Ind. Geol. Surv., 1874, 228; Man. 

Vert., 279. 

c yar. rubrifirons. 
Kocomis amblops var. rubrifrons Jordan, MSS. (Ocmulgee R.) 

I adopt Rafiuesque's name amblops^ for this abundant and 
widely diffused species, for the following reasons : 
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1. The reference of Girard's Hybopsis winchelli to this 
Impedes renders necessary the substitution of an older appel- 
lation for the well-chosen name hyaliniis. 

2. Eafinesque's short description of his Hutiltis amblops 
from the falls of the Ohio (where this species abounds) may- 
apply to the hyalinus (but might apply to two or three other 
fishes, but not as well). 

3. Girard identifies Rutilxis arnhlops as a species of Cera- 
tichthys, and catalogues it as such. He gives no descrip- 
tion ; but as Rafinesque's account would apply to neither of 
the two other species in that region {N. biguttatitSy N. dis- 
8imilis)y Girard probably intended the name O. amblops 
for the species since called G. hyalinus by Prof. Cope ; and 
we should accept Girard's identification as correct, until it is 
proved to be positively erroneous. 

4. Where the adoption of a specific or generic name is to 
any extent a matter of choice, in the opinion of the present 
writer, preference should always be given to a descriptive 
name over a personal one. 

Comparison of specimens from the Ohio, French Broad, 
Clinch, Etowah, Ocmulgee, and other rivers, shows several 
differences, but none which are in my opinion suflSciently 
constant or decided to be deemed of specific value. 

Three varieties may probably be recognized, as follows : — 

Head broadest ; eye largest, 3 in head, its length greater than 
the width of the broad interorbital space ; snout blant, 
probably never tabercalate, mouth largest, the lower 
jaw being rather short; barbels long; color variable, 
usually hyaline, with a black lateral shade ; size probably 
largest ; depth 5 in length ; teeth 1 , 4-4, 1. Habitat. Ohio 
Valley amblops. 

Head narrower: eye large, 3 in head, much wider than the 
rather narrower interorbital space ; snout bluntish, less 
so than in the preceding; not noticed as tuberculate; 
barbels shortest, decidedly shorter than in the preced- 
ing; colors rather dark, the dark lateral stripe passing 
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around the pose; depth 5 In length; teeth 1, 4-4, 1. 
Habitat. Etowah River, Black Warrior River (water 
basin of Alabama River), Tennessee River. . wincuklll 

Head narrowest ; eye moderate, 8^ in head, less than the Inter- 
orbital space, which is narrow and long, the snoat pro- 
jecting considerably; mouth smallest, lower jaw rather 
more lengthened ; barbels quite long ; face rosy in sum- 
mer males, and the snout provided with small tubercles ; 
body stoutest, depth 4^ in length ; color quite pale, with 
a leaden band along the sides, teeth 1, 4-4, 0. Habitat. 
Ocmulgee River. rubrifroks.* 



The variety winchelli is abundant in all tributaries of ihe 
Etowah, Coosa, and Oostanaula, where it shares with other 
small minnows the name of Roach. Girard's original speci- 
mens were from the Black Warrior. His description applies 
perfectly to my specimens. The reference of the species to 
Hybopsis arose from a misunderstanding of the characters 
of that genus. Prof. Cope identifies my specimens of If. 
winchelli with his C. hyalinus^ and considers the northern 
form {N, amblops) as specifically distinct, f C hypsinotus 
Cope, and C. labrosus Cope, are undoubtedly good species. 
The latter, from the backward position of the dorsal, is 
probably to be referred to Apocope. 



* Nocomit rubrlfrons Bp. nov. 

Head rather long and comparatively narrow and pointed, the snout nnusnally pro- 
jecting. Head 4 in length; eye moderate, 3^ to 3^ in head, less than the interorbital 
space. Depth 4| in length. Barbels quite long and distinct. Scales large, dotted 
above, 3G in the course of the lateral line, 13 in front of the dorsal. Fins moderate, the 
first rays of the dorsal generally twice the height of the last. 

D.,I, 8. A., I, 7. 

General color pale olivaceous; sides with a plumbeous band, sometimes dark and 
pas8in^ tlirongh the eyes, more usually pale. Snout in many specimens of a pale pink 
or reddish color, thickly covered with very minute, dust-like tubercles; teeth in 6 
specimens (all e^cnmlned) 1, 4-1, 0. 

Length, 3 inches. 

Habitat, South fork of Ocmulgee River, at Flat Rock, Dekalb Co., Ga. 

I Sitice the above was in type, renewed examination hae convinced me that Prof. 
Cope's view is the correct one, and that amblops, wincheUif and rubrifrons are to be con- 
sidered as distinct si^ecies. 
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RHINICHTHYS. 

Argyreua Heckel, Russeger's Relsen, 1848, 1, 1040 (or "Flsche 
Syriens, 1843, 60" ). (Type Cyprinus atronastis Mit. ; name preoccupied.) 

Rhinichthys Aoassiz, Lake Saperior, 1850, 353. (Type Cyprinus 
atronasus Mit.) 

20. RHINICHTHYS OBTUSUS. 

BMnichthys obtusus Agassiz, Amer. Joar. So. and Arts, 1854, 357. Jor- 
dan, Man. Vert., 1876, 280. 
Argyreiis obtusus Girard, Proc. Phil. Ac. Sc, 1866, 185. 
Bhinichthys obtusus GOnther, Cat. Fishes, VII, 1868, 190. 
Rhinichthys lunatus Cope, Proc. Phil. Ac. Sc, 1864, 278; Journ. Phil Ac. 
Sc, 1869, 228. Jordan, Ind. Geol. Sarvey, 1874, 228; Man. 
Vert., 281. 
Argyreus lunatus Cope, Proc. Am. Phil. Soc, 1870. 

Georgia specimens of this species are shorter, and darker 
than typical lunatus^ and they have the lateral band quite faint. 
All have a dusky blotch in the middle of the base of the 
dorsal ; and some specimens (males) in all cases have traces 
of a rosy lateral band. These also have the pectoral some- 
what enlarged. 

The following table shows the measurements of a number 
of specimens of Rhinichthys from different regions : 
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Specimens identical with li. obtusus Ag. are abundant in 
the small clear brooks which flow from the springs in the 
hill country, known locally as Spring Branches. Most of 
my specimens were taken in Mobley's "Spring Branch," 
which flows into Silver Creek, near Rome, Ga. The species 
is known locally as Rock Fish. 

PHENACOBIUS. 

Fhenacobius Cope. Proc. PhU. Ac. Sc, 1867, 96. 
Sarcidium Cope. Hayden's Geol. Survey, 1870, p. 440. 

21. PHENACOBIUS CATOSTOMUS sp. nov. 

Form rather slender, scarcely compressed and nearly terete, macb as In 
Cato8tomu8 teres, which species it resembles in color. 

Back nearly straight, hardly elevated at all; caudal peduncle rather 
stout. Depth 6 in length of body, without caudal. 

Head large, H In length of body, bluntly rounded, convex above, the 
vertex nearly plane ; cheeks much swollen ; snout blunt and heavy ; mouth 
small, inferior, its structure as described by Cope under P. uranops; a 
small groove between premaxillary and nasal bones. Preorbital bone 
oblong. 

Eyes large and prominent, U iu length of muzzle, 3| in head, wider 
than the interorbital space ; eyes high up, the orbits rising above the level 
of the top of the head. 

Scales quite small, longer than deep, thin and rather loosely imbricated, 
about equal over the body ; about 60 (58 to 62) in the lateral line, which is 
nearly straight. 

Fins rather small. Dorsal very slightly in advance of ventrals, slightly 
nearer snout than base of caudal. Pectorals not reaching ventrals. Ven- 
trals reaching vent, which is an unusual distance in advance of anal. 

Pharyngeal bones rather small, the teeth slender, pretty strongly hooked, 
4-4. Peritoneum white, intestinal canal shorter than body ; air bladder 
quite small. 

Color pale olivaceous, white below, a silvery lateral streak underlaid by 
blackish, which appears as a vague dusky blotch at base of caudal ; head 
nearly black above ; cheeks bright silvery ; dorsal scales dusted with fine 
black points ; fins unicolor ; a yellowish Vertebral line. 

D., I, 8. A., I, 7. Lat. 1. 60. 

.Habitat. This species is abundant in Silver Creek, Floyd 
Co. , Ga. , just above its junction with the Etowah. It reaches 
a length of four inches. I at first considered it P. uranops 
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Cope, but an examination of CJope's types, has convinced me 
that it is distinct. P. uranops has a longer and narrower 
head and more upward range to the eyes ; and the dorsal is 
considerably nearer snout than caudal. 

In P. ccUostomus^ the dorsal is nearly midway, the cheeks 
more swollen, and the mouth less inferior. The scales appear 
smaller. 

The species now known of this genus are the following ; 
teretulus Cope, mirdbilis Grd., liostemus Nelson, scopiferus 
Cope, catostomus Jordan, and uranops Cope. The genus 
Sarddium is not distinguishable, and it has been abandoned 
by its author. 

HYBOPSIS. 

sHybopsis Agassiz, Amer. Joum. Sci. Arts, 1854, 858. (Type H. 
gracilis Agassiz). 

> Albumops GiRARD, Proc. PhU. Ac. Scl., 1856, 194. (Type A, bleu" 
nius Grd.) 

>Hud8oniUB Girard, Proc. Phil. Ac. Sci., 1856, 210. (Type Clupea 
hudsonia Clinton). 

22. HYBOPSIS GRACILIS. 

Hybopais gracilis Agassiz, Amer. Joum. Sci. Arts, 1854, 858. Girard, 
Proc. Plill. Ac. Sci, 1856, 211. Cope, Cyp. Penn., 1866, 381. 

A few specimens of this species were found mixed with 
those of Nocomis winchelli from the Etowah River. The 
differences between the two were not noticed while in the 
field. H. gracilis is, however, a genuine Hybopsis, and 
is distinct from any species known to the author. My spec- 
imens do not enable me to add anything of importance to 
Prof. Agassiz's description. 

23. HYBOPSIS CHROSOMUS. Sp. nov. 

f f Chrosomus erythrogaster Agassiz, Amer. Jonm. Sci. Arts, 1854, 359 (not 
of Raf. ?) 

A small Hybopsis abounds in tributaries of the Etowah 
and Oostanaula about Bome, Ga. 
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Its coloration is brilliant, and reminds one of Ohrosomus 
eryihrogaster^ and it is possibly the species refen*ed to by 
Prof. Agassiz (above cited) as having a continuous lateral 
line. This species is apparently related to Hybopsis rubri- 
croceuSf chiliticus^ and. chlorocephalus Cope, but I cannot 
identify it with any of them, nor with any of the species of 
Alburnops Girard, to which group or subgenus the present 
species belongs. 

My specimens show the following characters. 

Form chubby, Uttle compressed, mach as in Chrosomus, the back some- 
what elevated ; depth 4} to 5i in length ; caudal peduncle not much con- 
tracted, but more so than in xcenocephalus. Head rather large, 4} to 4| in 
length, rather rounded above, with the snout somewhat pointed : month 
large, oblique, upper Jaw a trifle longest. Eye as long as snout, 8 to 8i in 
bead. 

Scales everywhere large, slightly dark-edged, but not enough so to give 
a dusky color. Lateral line scarcely decurved, continuous, with 36 to 38 
scales ; dorsal scales large, as usual in this genus, 16 before the dorsal fln. 

D., I, 8. A., I, 8. Dorsal fln very slightly behind ventrals; pectorals 
not reaching ventrals; the latter reaching vent. 

Snout minutely tuberculate in males, as in Hybopsis xcenocephalus and 
Nototropis rubrifrons ; teeth in all examined 2, 4-4, 2. 

Coloration (in spirits) pale yellowish, with a plumbeous lateral band 
and a pinkish stripe above it ; snout dusky. 

In life, — back of a clear hyaline green as in Labidesthes, but with bril- 
liant blue reflections; belly, etc., clear silvery, with blue lustre, not 
yellow. A scarlet bar across dorsal, anal, and base of caudal ; a scarlet 
band from upper edge of opercle to caudal, very bright when the fish is 
Just dead, shining silvery red in life. Iris with a red touch above. Sides 
with a very distinct silvery band, below the red line. A row of black 
dots along lateral line, forming a small distinct spot at base of caudal. 
Top of head and vertebral line golden ; tubercles whitish. 

Habitat. In Etowah, Oostanaula, and Coosa Eivers, and 
their tributaries, quite abundant in shallow still places and 
fords in the creeks, where it is often the commonest of the 
little Minnows. Length 2J inches. 

24. HYBOPSIS XiENOCEPHALUS. Sp. nov. 
This small species is an ally of the last, but it is entirely 
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different in color, coarser in appearance, and has a larger 
head, mouth, and eye. 

Body rather short and deep, with a thick caadal peduncle ; depth 4i to 
6 in length; back wide, not elevated. Head large, A^ in length, flattlsh 
and broad above, the snout rounded but rather long, mouth large, oblique, 
jaws about equal ; eye very large, 2^ to 8 In head. Scales large, dark- 
edged above. Lateral line somewhat decurved, with 38 scales, marked by 
a series of black points ; 13 large scales in front of dorsal. Dorsal fin 
just behind the middle of the body, very slightly behind ventrals; pecto- 
rals not reaching nearly to ventrals. D., I, 9; A., I, 8; teeth, 2, 4-4, 2; 
snout in males somewhat swollen, and covered with minute tubercles. 

Coloration in life, olivaceous above and quite dark, owing to the broad 
dark edges of the scales. A jet-black caudal spot, and a band along 
caudal peduncle, which vanishes into black points along the sides, and re- 
appears on the opercles, passing around the snout. 

Two varieties or forms may be appreciated, the one larger, stouter, and 
with a larger mouth and much larger eye. They seem, however, tb shade 
Into each other. They occur together in about equal abundance. 

The following table of measurements shows the tendency 
of each : — 



Vab. a (wide mouth). 



Var. 6 (narrow mouth). 



Head in length... 
Depth In length. 

Eye In bead 

Lat. 1 

Scales before D.. 



13 



4.1 
5 

3.1 
36 

13 



IlabitaL With the preceding, and nearly as abundant. 
Length 2f inches. 

PHOTOGENIS. 

<Fhotogeni8 Cope, Trans. Am. Phllos. Soc, 1866. (Type P. spilop' 
terus). 

=Plargyru8 Jordan, Man. Vert., 1876, 287 (not of Raf., =i€t^(«CM« 
Klein). 

Minnilus, Section Photogenis Cope and Jordan, Proc. Phil. Ac. 
Nat. Set., 1877. 
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I retain the name Phoiogenis provisionally for a large 
group of related fishes which form a most characteristic feature 
of the ''Minnow-fauna" of the southern states. Cf/prineUa 
is very closely related to NototropiSy the form of the scales 
being the only tangible generic difference, and that probably 
is of little importance. 

The species, however, have a number of superficial charac- 
ters in common. The mouth is sub-inferior in all, and the 
snout and ante-dorsal region is covered with small white 
tubercles in spring. The dorsal has a large black spot on 
the membrane between the last rays. This is always present 
in adults, and is most distinct in males. In all species known 
to me, the tip of the dorsal, anal, and caudal fins is filled with a 
shining satin-white pigment in spring and summer, a charac- 
teristic and most exquisite feature of coloration. The species 
are most readily known in life by their color-markings, which 
are more varied than in any other genus of Cyprinidae, 
although not so gaudy as in several others. It is necessary 
to take account of the^ coloration features in the discrimina- 
tion of species, although immature and alcoholic specimens 
show them imperfectly. 

The case is similar to that of the genus Dendrceca among 
birds. It would puzzle any ornithologist to identify our 
warblers with the feathers plucked off — t. c, with the colora- 
tion lost. 

The species now referred to Photogenis^ agree in the follow- 
ing characters : — 

Body more or less compressed, covered with rather large scales, which 
are closely and smoothly imbricated, the exposed surfaces being higher 
than long. Head moderate or rather small, with a rather small eye. 
Mouth not large, nsnally little obliqae, and typically slightly overlapped 
by the upper Jaw. No barbels. Ventral flns somewhat in advance of dorsal. 
Anal fin short (except in grandipinniSy pyirhomelas, and xasnurtis) Pha- 
ryngeal teeth hooked, without masticatory surface, their edges sharp and 
always entire. Teeth 1, 4-4, 1 (rarely one-rowed). Snout tuberculate, 
and flns with white pigment, In spring males. Phoiogenis is distinguished 
ttom Lythrurm by the sharp edged teeth, which have no grind'mg snr- 
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feces ; from Cliola by the backward dorsal ; from Cyprinella by the nnser- 
rated teeth. It however is probably rather a section of Nototropis, than a 
distinct genns. 

25. PHOTOGENIS STIGMATURUS. Sp. nov. 

Body elongated, Aisiform, compressed, more slender and graceful than 
callistius; depth 4| in length (4| to 6). Head quite long, truncate at the 
snout, 4| in length, (without caudal) (4i to 4^), rounded above, and in males 
thickly tuberculate. Mouth large for the genus, somewhat oblique, over- 
lapped by the narrow upper jaw. Eye not large, about 4i (4| to 6) in 
head ; iris white ; maxillary reaching beyond nostrils. Scales large, deep, 
closely imbricated, 45 in the course of the lateral line, 19 or 20 in front of 
the dorsal. 

Fins moderate ; dorsal behind ventrals, slightly nearer the caudal than 
the snout, its height about 6^ times in length of body; pectorals not 
nearly reaching ventrals, the latter to vent. 

Color pale clear olive, with a rich, faint blue lustre, much paler than in 
either of the other species here described. Sides and fins in males with 
the usual satiny pigment; cheeks somewhat pinkish, but no red pigment. 
Black dorsal spot not very distinct, but visible in all adults. A very dis- 
tinct, large, oblong or quadrate, Jet black spot at the base of the caudal, 
extending up on the rays. This spot is very conspicuous in all specimens- 
even the smallest. Its length Is usually about one-third that of the head. 
In no other species known to me is this spot so large or distinct. 

Teeth 1, 4-4, 1 ; dorsal rays I, 8 ; A., I, 8 ; length 4 inches. 

Habitat. Small tributaries of the Etowah, Coosa, and 
Oostanaula, where it is the most abundant minnow. It is 
everywhere known as Spotted Tail Minnow, or Spot Tail. 

This is the least gaudy, though perhaps the most graceful, 
of all our species of this genus. It reaches a larger size 
than any of the others. 

26. PHOTOGENIS CALLISTIUS." Sp. nov. 

Body rather stout and compressed, much as in pyrrhomelas, much heav- 
ier forward, and more corntitti^ -like, than in atigmaturas or OMruleui, Dor- 
sal outline considerably elevated. Depth 4} (4^^ to 5) in length. Head 
stout and rather blunt, 4^ in length. Upper part of head flattish, in males 
sparsely covered with smallish tubercles, which are always arranged in 
a few more or less distinct longitudinal rows, not scattered without order, 
as in other species. 

Mouth rather large, slightly overlapped by the heavy snout, nearly hor- 
izontal, the maxillary reaching to the nostrils. Eye rather large for the 
genus, 3} In head (3^ to 4). 
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Scales large, deep, less closely imbricated than in ccervlextsotanalostanus; 
39 in the lateral line (88 to 41), 15 or 16 in front of dorsal. Fins rather 
large, the height of dorsal about 5i in length of body. Dorsal fln slightly 
behind vcntrals, midway between snout and caudal. Ventrals reaching 
vent; pectorals not to ventrals. D., I, 8. A., I, 8 (sometimes I, 9). 

Coloration dark and brilliant. Back very dark steel blue ; sides a very 
clear silvery violet, with blue shades; belly and lower flns satin white. 
A heavy black spot on upper posterior part of dorsal, extending down- 
ward and forming a horizontal bar at the base which rises into a sort of 
spot In front, as In Lythrurus diplcefnius ; the rest of the fln bright vermilion 
red, excepting the silvery tip. Caudal satin white at tip ; the rest of the 
fln bright red, except the yellowish base. 

A red lateral streak In place of the usual golden one : a broad golden 
vertebral band. 

A large distinct round black spot at base of caudal, not so bright as in 
stigmaturust the pigment seeming to lie under the scales (i. e., scales less 
transparent than In stigmaturus). 

Females paler In color, with less black and no red. 

Teeth 1,4-4,1, as In stigmalurus. Length 4 Inches. 



Habitat. Tributaries of the Etowah and Oostanaula, in 
clear water. Most of my specioieiis were taken iu Silver 
Creek. 

27. PHOTOGENIS C^RULEUS. Sp. nov. 

Body ftisiforro, somewhat elongated, moderately compressed; depth 4| 
in length (4i to 6). Head moderately large, 4i in length (4i to 4i), the 
snout rather pointed, overlapping the small, oblique mouth. Upper sur- 
face of head and neck thickly covered with small tubercles, in the males. 
Eye moderate, 8^ in head ; the iris white. Maxillaries reaching nostrils. 

Scales firm, high and narrow, edged with dusky, 38 in the course of 
the decurved lateral Hue (87 to 89) ; 13 to 17 iu front of dorsal. 

Fins all high, the height of the dorsal nearly i of the length of the fish. 
Dorsal fln behind ventrals. Its beginning equidistant between base of cau- 
dal and front of eye. Pectorals not reaching ventrals ; the latter to vent. 

This is one of our most elegant species. Its general color is a bright 
steel blue; the sides more silvery, plnklsh-shadcd anteriorly; the belly 
silvery white. Along the sides is a very distinct brilliant blue- green band, 
most conspicuous towards the caudal fln. This color is not a matter of 
lustre^ but depends on the presence of blue pigment lying under the 
scales. In spirits it becomes of a dark steel blue color. 

Fins all clear bright yellow, as in a highly colored Chrosomus, A vague 
dlfi*use dusky blotch on last rays of dorsal, as usual, and some black edg- 
ings on the anterior rays of most of the flns. Tips of dorsal, anal, and 
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caudal, as nsnal, filled with satin-white pigment. No red. Toong with 
the black, white, blue, and yellow obscure. 

D., I, 8. A., I, 8. Length 8 inches. Teeth 1,4-4,1, of the nsaal type, 
hooked and sharp-edged. 

Habitat. This exquisite little fish occurs in abundance in 
the clear tributaries of the Oostanaula River, above Rome, 
Ga. Most of our specimens were taken in llocky Creek, — 
one of the clearest of the mountain streams of that region. 
It also goes in shoals in the river channel. 

I give below an attempt at a synopsis of the species of 
this genus described from the region east of the Mississippi. 
Of these, eurystomus was found in the Chattahoochee River, 
and xoinurus in the Ocmulgee. These will be described 
further on. Grandipinnis Jordan MSS., will be elsewhere 
characterized. Spilcptenis Cope, is from the Ohio Valley 
and north-west ; pyrrhomelaSj from North Carolina. Uer- 
costigma Cope, calliura Jordan MSS., and analostana Grd., 
are true CypnnellcBy having serrate teeth. 

Galacturus Cope, has the physiognomy of JPhotogeniSj but 
differs in having the grinding surface on the teeth. It is 
probably referable to Luxihcs. 

* Anal fin elongate, I, 10 or I, 11; no distinct caudal spot; 
body and head stout; fins red in ^. 
t Scales on flanks tuberculate as well as those on head 

and neck, Ocmulgee River, .... x^enubus. 

tt Scales on flanks not tuberculate ; dorsal less posterior, 
body deeper; red pigment more nearly flame-color, 

Catawba River, pyrrhomelas. 

ttt Tubercles unknown ; dorsal and anal immensely elevated, 

their tips nearly reaching caudal : £. Georgia, grandipinnis. 
♦♦ Anal fln short, I, 8 or I, 9. 

a. No conspicuous black caudal spot. 
6. Colors chiefly blue and sUvery ; sides with a distinct 
band of clear blue ; flns yellow ; scales flrm and 
smooth; body slender; mouth small; no red; eye 
Si in head ; size small. Alabama River, . cckruleus. 
bh. Colors olivaceous, no blue lateral band; flns not 
yellow. 
June, 1877. 26 Ann. Lyc. Nat. Bjst., Vol. xi. 
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e. Head, month, and eye rather small, the latter 4| 
to 6i in head ; no red ; black fin-markings dis- 
tinct ; scales firm. 
d. Mouth oblique ; body considerably compressed ; 
depth more than one-fourth of length. Ohio 
River, Potomac River, Great Lakes, teeth 
serrate {CyprintUd)^ . . . analostahus. 
dd. Mouth wider, nearly horizontal; body elongate; 
' less compressed; depth less than one-fonrth 
of length. Ohio Valley and north-west, spiloptercb. 
ec.^ Head, mouth, and eye large, the eye about 4 in 
head; fins sometimes with red; black markings 
obscure; an obscure black caudal spot; scales 
rather loose ; size large ; appearance of Luzilns. 
Chattahoochee River, . . . eurtstomus. 

aa, A conspicuous black spot, much larger than eye, at 
base of the caudal fin ; size large, 
e. Fins in ^, with much red; form stout; eye and 
mouth large; coloration dark; nuptial tubercles 
sparse, arranged in rows; caudal spot smaller than 
in the next, nearly round; lateral line abont 89. 

Alabama River, calustius. 

€t. Fins without red ; form elongate ; eye and month mod- 
erate ; coloration pale ; nuptial tubercles crowded ; 
caudal spot more distinct than in any other Amer- 
ican Cyprinoid, ovate ; lat. L about 85. Alabama 

River, 8TIOHATUBC0. 

LUXILUS. 

sLuxilus Rafikesqub. Ich. Oh., 1820, 48. (Type Z. chrysocephiAui 
Raf. K Cyp. comutus Mitch.) 

^^Hypsolepis Baird. Agassiz, Am. Jour. Sc. Arts, 1854, 859. (Type 
Cffprinus comutus Mitch.) 

»Flargyru8 Girard. Proc. Phil. Ac. Sc, 1856, 195 (not of Raf.). 
(Type Leuciscus plagyrus Kirt. =» Cyp, comutus Mit.) 

<:Hyp8ilepl8 Cope. Cyp. Penn., 1866, and of authors. 

28. LUXILUS CORNUTUS. 

Cyprinus comutus MitchiU, Am. Monthly Mag*, 1817, 289, and 1818, 824. 
Leuciscus comutus Storer, Host. Jour. Nat. Hist., lY, 182, 1842. 

Dekay, Fishes N. T., 1842, 207. Storer, Synopsis, 409, 1846. 

Giinther, Cat. Fishes, VII, 249, 1868. 
Hypsolepis comutus Storer, Fishes Mass., 1855, 284. Cope, Proc. 

Phil. Ac. Scl., 1864, 279. Putnam, BuUetin M. C. Z., 1863, 7. 
Flargyrus comutus Girard, Proc. Phil. Ac. Scl., 1856, 196. 
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Myptilepis comutus Cope, Cyp. Penn., 1866, 872; Proc. Phil. Ac. Sci., 

1867, 168; Journal Phil. Ac. Scl., 1868, 229. Jordan, Ind. Geol. 

Surv., 1874, 223. Uhler and Lugger, Fishes of Md., 1876, 

148, and of late American writers. 

HypaHepis cornuttts vars. gibbus, frontalis, cerasinus, corntUua^ cyaneus 

Cope, Proc. Phil. Ac. Sci., 1867, 167. 
LuxUtts comutus Jordan, Bull. Buff. Nat. Hist. Soc, 1876, 94; 
Manual Vert., 1876, 286. Nelson, Bull. Ills. Mus. Nat. Hist., 
1877. 
Cyprinus magalops Raf., Am. Monthly Mag., 1818, 121. 
CypriHKS mtlanunis Raf., 2. c, 1818, 121. 
LuxUus chrysocephalus Rafln, Ich. Oh., 48, 1820. 
Semotilus diplemia Kirtland, Kept. Zool. Ohio. 169, 1838 (not of Raf.). 

Leuciscus diplemia Kirtland, Bost. Journ. Nat. Hist., V, 276, 1846. 
Storer, Synopsis, 411. 
Argyreus rubripinnis Heckel, Russeger's Relsen, 1843, 1040. 
Leuciscus gibbosus Storer, •* Proc. Bost. Soc. Nat. Hist., July, 1846 ;" 
Synopsis, 418, 1846. 
Hypsolepis gibbosus Agasslz, Amer. Journ. Sc. Arts, 1864, 369. 
Plargyrus gibbosus Girard, Proc. Phil. Ac. Sc, 1866, 196. 
Leuciscus plagyrus Kirtland, Bost. Journ. Nat. Hist., V, 26, 1846. 

Leuciscus plargyrus Storer, Synopsis, 410, 1846. 
Leuciscus frontalis Agasslz, Lake Superior, 1850, 368. 

HypsUepisfrofUalis Agasslz, Am. Journ. Sc. Arts, 1864, 369. Putnam, 

Bull. M. C. Z., 1863, 7. 
Plargyrus frontalis Girard, 1. c. 
Leuciscus gracilis Agasslz, Lake Superior, 1860, 870. 
Plargyrus gracilis Girard, 1. c. 

Hypsilepis gracilis Cope, Proc. Phil. Ac. Sc, 1867, 167. 
Plargyrus typicus Girard, l. c, 196. 
Plargyrus argentatus Girard, 1. c, 196. 

Plargyrus bowmani Girard, 1. c, 196, and Pac. R. R. Surv., X, 268, 1858. 
Hypsilepis obesus Cope, Proc. Phil. Ac. Sc, 1867, 157 (not L> obesus 
Storer, fide Agasslz). 

This familiar species is excessively abundant in the basin 
of the Etowah. My specimens do not differ obviously from 
var. comutus (of Cope) from the Ohio River. This fish is 
popularly known as Rotten-gut or Rot-gut Minnow, because 
its flesh spoils so soon after death. I did not find it either 
in the Chattahoochee or Ocmtilgee, but in every other stream, 
east of the Mississippi, where I have fished, it occurs in 
abundance. 
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NOTOTROPIS. 

= N'otPopis Rafinksqub, Am. Monthly Mag., 1818, 204. (Type N, 
atherinoides Raf. = Alhumellus 8p.) 

^Minniliis Rafinbsqub, Ich. Oh., 45, 1820. 

= Albumellus Girard, Proc. Phil. Ac. Sc, 1856, 193. (Type A. dike- 
tns Girard.) 

= Miniiilus Jordan, Man. Vert., 1876. (Type M, dinemus Raf. = .4/- 
burnellus jaculus Cope.) 

29. NOTOTROPIS LIRUS. Sp. nor. 

Body slim, somewhat compressed, of the general form of Lythrurra 
aniens^ or some small-headed Minnllas ; depth 4} to 5 In length. Head 
rather small, short, moderately deep, flattish above, 4| in length. Month 
rather large, very oblique, the lower jaw slightly projecting. Eye very 
large, white, longer than snout, 3 in head, about reached by the maxillary. 
Head and dorsal region proftisely covered with white tubercles In the males. 
Sanies vory small, scarcely higher than lonir. loosely Imbricated, ob«cure 
and dilHcult tu count, about 45 \,A2 to 48) in the course ot the lateral line, 
about 25 In front of the dorfcul. Dorsal fin far back, decidedly behind 
vcntrals. Its height 5 to 5^ In length of the body. Fins all moderate. 

D., I, 8; A., I, 9, to I, 11, the number varying, usually I, 10. Teeth as 
in Lythmrus diplcemiuSt 2, 4-4, 2, but without grinding surfaces. 

Color pale, olivaceous, transparent green above, in life, general appear- 
ance decidedly pallid. Upper half of body with many black specks and 
points, which run together along the sides, forming a very distinct metal- 
lic blue band. 

This band passes across the opercles, and around the snout, about the 
width of the eye. This is a very characteristic feature of the flsh. A 
streak of black dots running along bases of dorsal and anal; that on the 
dorsal suggesting the peculiar dorsal spot of L, diploemius and L. arden$i 
but not exactly forming a spot on the fin. Tip of snout almost always 
black; a golden lateral streak in life; belly transparent silvery. Fins 
pale olivaceous, pale red in most male specimens (in July), probably 
brighter In spring. 

Length 2i inches. $ with spawn July 10th. 

This small species is one of the most characteristic fishes 
of the Etowah basin. It abounds in still deep waters, and 
in the clear mill-ponds. No species closely related to it 
seems to have been described. Its nearest relatives are prob- 
ably Lythrui^us ardens and JVbtolrqpis malutinus. The want 
of grinding surfaces to the teeth will separate it from the 
genus Lythi^rus. 
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80. NOTOTROPIS STILBIUS. Sp. nov. 

fAlbumus amabUis Glrard,- Proc. Phil. Ac. Sc, 1866, 198. 

fAlburnellus amahilis Girard, Mcx. Boand. Sarv., 1859, 51. Cope, 
Proc. Am. Phil. Soc, 1870, 464. 
f Alhurnus megalops Girard, 1. c. 

? Alhumdlus megalops Girard, 1. c. Cope, 1. c 
?Albumu8 8ociu8 Girard, 1. c. 

fAlburnellus st/cius Girard, 1. c. 

I refer to this species a small minnow from the water 
basin of the Etowah. My specimens show the following 
characters : — 

Head rather long, moderately pointed, about H in length, with a large 
oblique mouth, the maxillary reaching to the eye. Eye very large, white, 
about 8 in head, greater than interorbltal width, or length of snout. Body 
slender, the depth about 5 In length. Lateral line, 87 ; 16 scales before the 
dorsal. D., I, 8; A., I, 10. Fins rather high, the ventrals reaching to the 
last rays of dorsal. 

Color pale silvery green, with black points ; sides and cheeks with a 
broad silvery band ; belly pale. A vague dusky blotch at base of caudal, 
^uite distinct In some specimens. 

Teeth In two examined, 2, 4-4, 1. 

This species resembles N, photogenis (P. leucops Cope) more than do 
most of the species. The large size of the eye, and the position of the 
dorsal, which is less posterior than in rubellusy etc., are characteristic. 

Habitat. Small tributaries of the Etowah, Oostanaula 
and Coosa Rivers ; abundant. Known locally as " Roach." 
This is nearest the description of amahilis in form and color- 
ation, but it has the large eye of megalops. If amabUis^ 
megalops^ and socius are unlike, there is nothing in the de- 
scriptions to show it. Since the above was in press, I have 
examined the types of Girard above cited. This is not like 
any of them and I therefore propose to call this species 
stilhiusy in allusion to its bright white lustre. 

NOTEMIGONUS. 

< Abramis Cuvier, "Rfegne Animal, II, 1817.*' (Type Cyprinus brama 
L., Europe.) 
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=Notemigonu8 Rafinesque, Journal de Physique, 1819, 421. (Type 
N, anratus Raf. *= Cyp, americanus L.) 

= Stilbe Dbkat, Fishes N. Y., 1842, 204. (Type C. crysoleucas Mlt.= 
C. americanus L.) 

= Leuoo80mii8 Girard, 1858 (not of Heckcl = Semotaus). (Type C. 
crysoleucas Mit.) 

-Luxiliis Girard, Proc. Phil. Ac. Sc, 1866, 203 (not of Raf.). (Type 
C. crysoleucas Mit.) 

= Plargyru8 Putnam, Bulletin M. C. Z., 1863, 7 (not of Raf.). (Type 
Butilus {Plargyrus) chrysoleucaa (M!t.) Raf.) 

= Stilbius Gill, Can. Naturalist, 1865, 18. (Type Cyprinus americantu 
Lac^p^de.) 

81. NOTEMIGONUS AMERICANUS. 

Cyprinus americanus Linnosus, "Syst. Nat., I, 530." Lac6pMe, "V, pL 
15, 1803." Shaw, " Gen. Zool., V, 204." 
Leudscus americanus Storer, Synopsis, 408, 1846. 
Leucosomus americanus ** Girard, 1853." Storer, Fishes Mass., 1855, 

288. 
LuxUus americanus Girard, Proc. PhiL Ac. Sci., 1856, 203. 
Plargyrus americanus Putnam, Bull. M. C. Z., 1863, 7. Cope, Proc 

Phil. Ac. Sc, 1864, 281. 
Stilbius americanus Gill, Canadian Naturalist, Aug., 1865, 18. 
Jordan, Ind. Geol. Surv., 1874, 224. 
Stilbe americana Cope, Cyp. Penn., 1866, 389. Abbott, Am. Nat., 1870, 
4. Goode, Bulletin U. S. Museum, VI, 1876, 64. Uhler and 
Lugger, Fishes of Maryland, 1876, 145. 
Ahramis americanus GQnther, Cat Fishes, YII, 1868, 305. 

Notemigonus americanus Jordan, Bulletin Buffalo Nat. Hist. See., 
1876, 98; Man. Vert, 291. Nelson, Bull. Ills. Nat. Hist. Soc., 
1876. 
Cyprinus crysoleucus Mitchlll, "Rept. Fishes N. Y., 23;" "Trans. Lit. 
and Phil. Soc, 1. 459, 1815." 
Butilus chrysoleucus Raf., Ich. Oh., 1820, 48. 

Cyprinus {Leuciscus) chrysoleucus Mch,, "F. B. A., Ill, 122, 1837.** 
Leuciscus chrysoleucus Storer, "Rept. Fish Mass., 1839, 88." 

Kirtland, Bost. Joum. Nat. Hist., IV, 305, 1848. 
Stilbe chrysoleuca Dekay, Fishes N. Y., 1842, 204. 
Cyprinus hemiplus Raf., Am. Monthly Mag., 1818, 121. 
Abramis versicolor Dekay, Fishes N. Y., 1842, 191. 

Leuciscus versicolor Storer, Synopsis, 415. 
Leuciscus obesus Storer, " Proc. Bost. Soc. Nat. Hist., July, 1845;" Synop- 
sis, 418, 1846. 
Stilbe obesa Agassiz, Amer. Joum. Scl. Arts, 1854, 859. 
Luxilm obesus Girard, Proc. PhiL Ac. Sci., 1856, 203. 
ILuxilus seco Girard, 1. c ; Pac. R. R. Surv., X, 281. 
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This species is quite abundant in still places in small 
streams, and in cut-offs among weeds and ** Spatter-docks." 
My specimens do not differ obviously from northern ones of 
this widely diffused species. 

CATOSTOMID-ZB. 
CATOSTOMUS. 

<Cat08tomTL8 Lb Sueur, Jouni. PhU. Ac. Sci., I, 1818. (Type Cyp. 
catostomus Foster = C, hi^onius Le S. = C. longirostrum Le Saeur, the 
prior name.) 

>Deoactyla8 Bafinksqub, Ich. Oh., 1820. (Type C. bostoniensis Le 
S. = C. teres). 

> Hypentelinm Rafinbsqub, Amer. Monthly Mag., 1818. (Type 
Exogloasum macropterum Raf. == C. nigricans'). 

>Hylom7Zon Aoassiz, Amer. Joum. Scl. Arts, 1855, 207. (Type C. 
nigricxins Le Soeur.) 

82. CATOSTOMUS NIGRICANS. 

var. etowanus. Var. nov. 

var. nigricans. 

Catostomus nigricans Le Sneor, Journ. Phil. Ac. Scl., 1, 102, 1818. 
Kirtland, Rept. Zool. Ohio., 1838, 169, 193. Dekay, Fishes 
N. y., 1842, 202. Kirtland, Bost. Journ. Nat. Hist., V, 273, 

1845. Storer, Synopsis, 421. Cuv. and Val., "XVII, 468." 
Oiinther, Cat. Fishes, VII, 17, 1868. Cope, Journ. Phil. Ac. 
Scl., 1868, 286; Proc. Am. Phil. Soc, 1870, 468. Uhler and 
Lugger, Fishes of Md., 1876, 138. 

Cyprinus {Catostomus) nigricans Rich., "F. B. A., Ill, 120." 
Eylomyzon nigricans Agasslz, Am. Journ. Scl. Arts, 1855, 90. Put- 
nam, Bull. M. C. Z., 1863, 10. Cope, Proc. Phil. Ac. Scl., 1864, 
285. Jordan, Ind. Geol. Surv., 1874, 231. 
Hypentelinm nigricans Jordan, Bull. Buff. Nat. Hist. Soc, 1876, 96; 
Man. Vert., 1876, 294. Nelson, Bull. Ills. Mus., 1876. 
Catostomus maculosus Le Sueur, 1. c, 103. Dekay, Fishes N. T., 203. 
Cuv. and Val., "XVII, 454." Storer, Syn., 422. Uhler and 
Lugger, 1. c, 189. 
Ezoglossum macropterum Raf., Journ. Phil. Ac. Sci., 1, 421. Cuv. and Val., 
"XVII, 486." Storer, Synopsis, 428. 
Hyp^ntelium macropterum Raf., Ich. Oh., 1820, 68. 
9 Catostomus zanthopus Raf., Ich. Oh., 67. 
9 f Catostomus (Eurystomus) megastomus Raf., Ich. Oh., 59. 
Catostomus planiceps Cuv. and Val., "XVII, 460." Storer, Synopsis, 

1846, 426. 
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My specimens of this species from the Etowah agree 
closely with each other, and differ somewhat from northern 
specimens. The southern form is, perhaps, a recognizable 
variety, which may be termed etowanus. 

This form may be characterized as follows : — 

Head shortish, 4^ to i\ In length ; eye moderate, about as in nigricaM. 
Form, scales, etc., as in var. nigricans, Lat. 1., 48. D. uniformly I, 10. 
A., 1, 7. v., 9. Pectorals shorter and broader than in nigricans, 4^ to 5 
in length of body. 

Body nearly. black above, the color running down on the sides, and 
changing abruptly into the silvery hue of the belly. A whitish spot at 
the base of each scale,— these forming conspicuous pale streaks along 
the rows of scales. Dorsal black edged ; other fins decidedly red in life. 

Habitat. Water basin of the Etowah and Oostanaula, 
abounding in rapids and clear places. Known as Hog-molly 
(Mullet), Crawl-a-bottom, and Hog Sucker. 

A number of specimens of this variety, compared with 
nigricans of the same size, show the following differences : — 

♦ D. I, 11 ; head long (4i in length) ; pectorals long; 4 to 4i 
in length of body ; lower flns olivaceous or dull orange ; 
colors relatively dull ; scales without streaks. Northern. 

NIGRICANS. 

♦♦ D. I, 10 J head shorter (4i) ; pectorals shorter (4i) ; lower 
flns red; colors brighter; pale stripes along the rows 
scales. Southern etowanus. 



ERIMYZON. 

= Moxostoma Aoassiz, Amer. Joum. Sci. Arts, 1S54, 854 ; not Moz- 
ostoma of Raf., 1820. (Type C oblongus Mlt.) 

= Erimyzon Jordan, Bull. Buff*. Soc. Nat. Hist., 1S76, 95. (Type C. 
oblongus Mlt.) 

83. ERIMYZON OBLONGUS. 

Cyprinus oblongus Mltchill, "Report Fishes N. Y., 28," and "Trans. 
Lit. and Phil. Soc, I, 469." 
Catostomus oblongus Le Sueur, Joum. Phil. Ac. Scl., 1, lOS. ** ? 

Cuv. and Val., XVII, 441." Storer, Synopsis, 423. 
Labeo oblongus Dekay, Fishes N. Y., 193. 
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Moxostoma oblongum Agassiz, Amer. Joorn. Sci. Arts, XIX, 203, 
1866. PutDam, Bull. M. C. Z., 1863, 10. Cope, Proc. Amer. 
Phil. Soc, 1870, 468. Gtinther, Cat. Fishes, VII, 1868, 21. 
Jordan, Ind. Geol. Surv., 1874, 221. 
Erimyzon oblongtis Jordan, Bull. Buff. Soc. Nat. Hist., 1876, 96; 
Man. Vert., 294. Nelson, Ball. Ills. Maseam Nat. Hist., 1876. 
Catostomus gihhoms Le Sueur, Jour. Phil. Ac. Sci., I, 92, 1818. Storer, 
«*Rep*t Fishes Mass., 88." Cuv. and Val.. "XVII, 443." Storer, 
Synopsis, 420; Fishes Mass., 291. Kirtland, Family Visitor. 
Laheo gibbosus Dekay, Fishes N. T., 194. 
CcUostomus tuberculatus Le Sueur, 1. c, 83. Storer, "Report, 86.** De- 
kay, Fishes N. Y.; 199. Cuv. and Val., "XVII, 444." 
Catostomus vittatus Le Sueur, 1. c, 104. Dekay, 1. c, 203. Cuv. and 

Val., "XVII, 469." Storer, SynopsU, 422. 
Catostomus fasciolaris Raflnesque, Ich. Oh., 1820, 68. 
Catostomus elegans Storer, Synopsis, 426. 

Labeo elegans Dekay, Fishes N. Y., 1842, 192. 
Labeo esopus Dekay, Fishes N. Y., 196. 

Catostom^is esopus Storer, Synopsis, 426. 
Moxostoma anisurus Agassiz, Am. Joum. Sci. Arts, 1866, 208 (not of Raf.). 
7 Moxostoma campbelli Girard, Proc. Phil. Ac. Sci., 1866, 171; U. S. Mex. 

Bound. Surv., 34. 
Moxostoma kennerlyi Girard, 1. c. 1. c. 

My specimens do not diflfer obviously from northern ones 
of this widely diffused and variable species. It is known at 
Rome as Yellow Sucker. 

34. ERIMYZON MELANOPS. 

Catostomus melanops Raf., Ich. Oli., 1820, 67. Kirtland, Rep*t Zool. Ohio, 
169, 193; Bost. Joum. Nat. Hist., V, 271. Agassiz, Amer. 
Joum. Sci. Arts, 1864, 366. 
Ptychostomus melanops Agassiz, Amer. Journ. Sci. Arts, 1866, 19. 

Cope, Proc. Am. PhU. Soc, 1870, 478. 
Moxostoma melanops Jordan, Mss., 1876. 

Erimyzon melanops Jordan, Bull. Buff. Nat. Hist. Soc, 1876, 96; 
Man. Vert., 294. Nelson, I. c. 
Catostomus fasciatus Le Sueur, in Cuv. and Val., "XVII, 449." Storer, 
Synopsis, 426. GUnther, Cat. Fishes, VII, 19. 
Ptychostomus fasciatus Milner, Rep't U. S. Comm. Fish and Fisheries, 
1872-3. 
Moxostoma vlctorioe Girard, Proc. Phil. Ac. Sci., 1866, 171 ; Mex. Bound. 
Surv., 84. 

Abundant in the Etowah water basin, where it is known 
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as Sand Sucker or Striped Sucker. My specimens are iden- 
tical with those from the Ohio River and the Great Lakes. 
If E. sucetta (Lac^pfede) is not the same as E. melanaps, we 
can never know it until specimens are taken in the original 
localities. The name sucetta has priority. 



MYXOSTOMA. 

<Cat08tomil8 Le Subur, Jonm. Phil. Ac. Sci., I, 181S. (Type C. 
hudsonius Le Sueur.) 

>Mox08toma Raf., Ich. Oh., 1820, 64. (Type (7. anisurus Raf.). 

xTeretulus Rafixesque, Ich. Oh., 67, 1820. (Type C. aureolus Le 
Sueur.) 

= Ptyohofitomns Aoassiz, Amer. Journ. Sci. Arts, 1865. (Type C. 
aureolus, Le Sueur.) 

86.. MYXOSTOMA EURYOPS. Sp. nov. 

I dislike to introduce another specific name into a genus 
already overloaded with nominal species, but the present 
fish is so singular in its physiognomy, and so apparently un- 
like the other species of this genus, that I do not know what 
to do with it nnless I give it independent rank. The only 
species which seems to be at all similar is M. bucco (Plychos-' 
tomus bucco Cope, Hayden's Geol. Surv. Wyoming, 1870, 
437). 

Body stout, compressed, heavy forwards, tapering behind into a slender 
caudal peduncle ; depth 4 in length ; head 4i in length, very short, deep, 
and thick, almost cubical, the snout prominent and nearly vertical, the 
profile being abruptly decurved in a manner very unusual among Suckers; 
eye excessively large, longer than snout, near to the top of the head, 
forming more than one-third of the side of the head (in a specimen six 
inches long), nearly equal to the wide and flattish interorbital space. 
Vertex slightly concave ; mucous ridges rather prominent. 

Greatest width of head (through cheeks) greater than the width of the 
body, and equal to greatest depth of head, 1^ in length of head, and 6 in 
length of body ; mouth inferior, the lips but faintly plicate ; lower Up fall, 
truncate behind, not A-shaped. 

Scales large, equal ; 15 before dorsal fin ; lateral line distinct and nearly 
straight, with 48 scales. 

D., 1, 18. A., I, 7. v., 9. 
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Color plain oliTaceoos above, silvery below ; dorsal and caudal dosky* 
Fins not red. 
Length of only specimen, 61 inches. 

Taken in Lovejoy's Creek, a small tributary of Oostanaula 
Eiver, near Floyd Springs, 14 miles north of Rome. One 
of the " natives " " reckoned it was a Jumping Mullet," but 
no one else remembered having seen it before. 



86. MYXOSTOMA DUQUESNII. 
a. var. duqnesnii. 

Catostomus duquesnii Le Suear, Jonm. Phil. Ac. Scl., I, 105. Raflnesque, 
Ich. Oh., 60. Kirtland, Rep't Zool. Ohio., 169, 192 ; Bost. Joum. 
Nat. Hist., V, 268. Dekay, FUhes N. Y., 303. Storer, Synop- 
sis, 428. Cqv. and Val., **XVII, 468." Gunther, Qat. Fishes, 
VII, 18. Agassiz, Am. Joum. Sci. Arts, 1854, 856. 

Ptychostomu8 duqueanii Agassiz, Amer. Joarn. Sci. Arts, 1855, 89. 
Cope, Proc. Am. Phil. Soc, 1870, 476. Jordan, Ind. Greol. Surv., 
1874, 221 ; Bull. Buff. Soc. Nat. Hist., 876, 196. 

Teretulus duqueanei Cope, Journ. Phil. Ac. Sci., 1838, 286* NelsoDi 
1. c. Jordan and Copeland, Check List, 1876. 

Moxo8toma duqueanei Jordan, Man. Vert., 296. 
Catostomus erythrurus Raflnesque, Ich. Oh., 69, 1820. 

Ftychostomus erythrurus Cope, Proc. Am. PhUos. Soc, 1870, 474. 

b. var. laohrsrmalis. 
Ftychostomus lachrymalis Cope, Proc. Am. Phil. Soc, 1870, 474. 

I do not think it possible to recognize lachrymalis^ ditques^ 
nei, erythrui'uSy and oiieida^ as characterized by Prof. Cope, 
as distinct species. In the Ohio River, the "Common Red 
Horse of the fishermen," usually answers Le Sueur's duques- 
nei best, but most specimens have nine ventral rays, while 
many have nine rays on one side and ten on the other ; and 
some not differing in any other respect, have ten. 
. My specimens from the tributaries of the Etowah answer 
best to erythrurus and lachrymalis of Cope. Lachrymxdis 
is the more abundant, and my specimens of it are more 
blackish in color, with larger mouth and smaller scales than 
those of the former. Both in life have the lower fins rosy, 
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becoming orange in death. They are locally laiown as 
White Sucker. Without further discussion of this unsatis- 
factory subject, I present the following table of measure- 
ments of "Red Horse** from different waters ; all of which I 
would refer to duquesnii et vars. 



Head in length 

Depth in length 

Eye in head 

Dorsal rays 

Ventral rays 

Lateral line 

Length of specimen. . . 






4.1 

4.2 

4.2 

1.13 

9. 
42-4S 
12 in. 



4J( 
4.4 

4.3 
1.12 

9. 

46 
10 in. 



^1 



4.1 
4.1 
4JS 
1.13 
9. 
47 
11 in. 



4.3 
4J( 

4 

1.18 
9. 
48 
8 in. 



n 

^1 



4.3 
4.3 
8.6 
1.14 
9. . 
45 
14 in. 



4JS 
4.7 
3.3 
1.18 
10 
47 
8 in. 



Is 



4 
4 
8 
1.14 

9 

42 
12 in. 



i 



5l 



4.3 
8.3 
6 
1.13 

9. 

45 
12 in. 



5r 



4J 
8.4 

8.7 
1.12 

9 

43 
10 in. 



SUiUIUDJB. 

ICHTH^LURUS. 

Ictalurus Rafinesque, Ich. Oh., 63. (Type P. maculatus Raf. = 8, 
punctatus Raf., 1818.) 

ICHTH^XURUS PUNCTATUS. 
Silurus punctatus Rafinesque, Am. Monthly Mag., 1818, III, 365. 

Ictalurus punctatus Jordan, Bull. Buff. Soc. Nat. Hist., 1876, 95; 
Manual Vertebrates, 300. Nelson, 1. c. 
Silurus maculatus Raf., Journal R. Inst., 1820. 
Pimelodus maculatus Raf., Ich. Ohl., 62. 
Silurus pallidus Rafinesque, Joum. Royal Inst., London, 1820. 

Pimelodus pallidus Raf., Ich. Oh., 63. KIrtland, " Rep't Zool. Ohio, 
169, 194." 
Silurus cerulescens Raf., 1. c. 

Pimelodus cerulescens Raf., Ich. Ohi., 63. Kirtlaud, 1. c. Storer, 

Synopsis, 405. 
Ictalurus axrulescens Gill, Proc. Bost. Soc. Nat. Hist., 1862, 43. 
Cope, Proc. Phil. Ac. Sc, 1866, 85; Proc. Am. Phil. Soc, 1870, 
489. Jordan, Ind. Geol. Surv., 1874, 222. 
Ichthalurus coirulescens Cope, Journ. Phil. Ac. Sc, 1868, 237. 
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SHurus argentinus Kaf., 1. c. 

fPimelodus caudafurcatm LeSaear, M6moires da Mas^am, V, 162, 1819. 

Amiurus caudafttrcatus GUnther, Cat. Fishes, V, 102. 
Pimelodus ar gyrus Raf., Ich. Ohl., 64. 
f Pinielodus furcifer Cuv. and Val., " XV, ISD." 

Ictaluma furcifer Gill, 1. c. 
fPimelodus olivaceua Glrard, Pac. R. R. Sarv., X, 211, 1858. 

Ictalurua olivacet^ Gill. 1. c. 
Pimelodus hammondi Abbott, Proc. Phil. Ac. Sc, 1860, 668. 
/ Ictalurua aimpsoni Gill, Proc. Bost. Soc. Nat. Hist., 1862, 43. 

The Blue Cat or Channel Cat is taken in considerable 
numbers in the Etowah and Oostanaula. A large specimen, 
procured of a fisherman, does not differ obviously from oth- 
ers from the French Broad and the Wabash. 



AMIURUS. 

— Ameiurus Rafinesque. Ich. Ohl., 1S20, 66. (Type P. cupreua Raf.) 
= Amiurus Gill, Proc. Bost. Soc. Nat. Hist., 1862, 46. 



87. AMIURUS CUPREUS. 

SUurva cupreua Raf., Journal Royal Inst., London, 1820. 

Pimelodua cupreua Rafinesque, Ich. Oh., 1820, 66. Klrtland, « Rep*t 
Zool. Ohl., 169, 194;" Bost. Joum. Nat. Hist., IV. Dekay, 
Fishes, N. Y., 187. Storer, Synopsis, 404. Glrard, Proc. Phil. 
Ac. Sc, 1869, 169. 
AmxurtLa cupreua GUI, Proc. Bost. Soc. Nat. Hist., 1862, 46. Cope, 
Proc. Am. Philos. Soc, 1870, 486. Jordan, Bulletin Buff. Soc 
Nat. Hist, 1876, 96; Man. Vert., 802. Nelson, I. c 
AmeVLrxU cupreua Cope, Proc. Phil. Ac. Sc, 1866, 276. 
t Pimelodua felinua Glrard, Pac. R. R. Surv., X, 209. 

f Amiurua Jelinua GUI, I. c Cope, 1. c 
Pimelodua antonienaia Glrard, I. c 

Amiurua antonienaia Gill, 1. c. Cope, 1. c. 



This species abounds in the deeper and more muddy trib- 
utaries of the Etowah and Oostanaula. Most of my speci- 
mens were taken in Beech Creek. They do not differ obvi- 
ously from specimens from the Illinois Kiver. It is known 
locally as Yellow Cat. 
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NOTURUS. 

Noturus Rafinrsqite, Am. Monthly Mag., 1818, 41. (Type y. flatus 
Raf.) 

Bchilbeodes "Blkeker, Act Soc, Sc, Indo-Nederl, 4, 268 " (Type 
S. gyrinu8 Mitchill.) 

88. NOTURUS LEPTACAKTHUS. Sp. nov. 

Head small, 4 in length, withont ftirrow above, long and na'rrow, nearly 
as wide across the snout as behind the eyes ; width of head 5^ in length, 
without caudal, less than the width of the body; upper jaw much the 
longer; eye 6 in head; barbels very short, the longest shorter than head. 
Premaxillary band of teeth without lateral processes. 

Body slender, elongate, compressed behind ; the belly Aill ; depth 6i in 
length. 

Dorsal fln beginning one-third the distance Arom snout to caudal, mid- 
way between snout and middle of anal ; dorsal and pectorals very small 
and short, their spines extremely weak and slender, not one-fourth the 
length of the head. Caudal fln rounded, continuous with the adipose fln. 

Fin rays. D., I, 6. P., I, 8. A., 14. 

Color pale reddish yellow, slightly blotched. 

Habitat. Silver Oeek, — a single specimen taken a mile 
above its junction with the Etowah. 

The species of this genus have not been well described 
and it is not easy to present a comparative table of their 
characters. This species seems to differ from all the others 
in the small and narrow head, and particularly in the very 
small and slender dorsal and pectoral spines which are devoid 
of internal serratures. 

ANGITILLIDJB. 

ANGUILLA. 

Anguilla «* Thunbkro, Nouv. Mem. Stock., 179." (Type Mumna an- 
guilla L. — ^. vulgaris), 

89. ANGUILLA VULGARIS Fleming (Darcste). 
The Common Eel occurs in the Etowah and Ooatanaula. 
The only specimens which we caught were less than half an 
inch long, and they escaped through the cover of the live- 
pail. The synonymy of this species will be presented else- 
where. 



Digitized by 



Google 



Fishes of Upper Georgia. 853 

LEPIDOSTEIDA. 

LEPIDOSTEUS. 

LepisOBteus Lac^p^ide, "Hist. Nat. des Poissons, V., 1803, 831." 
(Type L, gavialis Lac. « Eaox oeseus L.) 
Iiepidosteiui Aoassiz, PoIssods Fosslles, II, 1848. 

40. LEPIDOSTEUS OSSEUS. (Lac6pfede) Agasslz. 

I shall present elsewhere what I consider to be* the synon* 
ymy of this species, to which for the present all our long- 
nosed Gars may be referred. A single specimen was taken 
in the Etowah, which would probably be L. otarius Cope, in 
Prof. Cope's arrangement (Proc. Phil. Ac. Sci., 1865, 
80) , and L. treculii Dum. in the wonderful scheme of Prof. 
August Dumeril (Hist. Nat. des Poissons, 1870). This 
author recognizes 17 valid species of Lepidosteus proper, 
]l>esides several doubtful ones. These are distinguished by 
characters often utterly trivial, some of them purely individ- 
ual and often unlike on different sides of the same fish; 
others are dependent on age, — as the diameter of the eye 
compared with the length of the lower jaw. 

The specimen referred to from the Oostanaula differs from 
all the other specimens of Gar Pike which I have seen, in its 
color, it being almost jet black in life. 

I give here the measurements of three Gars, with the 
characters considered as specific in the schemes of Profs. 
Dumeril and Cope. 
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K 

Xi 

•4 




Habitat 


Oostanaula R. 
30 inches. 

8.1 
greater. 

1.9 

1.5 

8. 
midway. 
8-64-13 

8 

10 

6 

12 
shorter. 

45 

43 
second, 
sixth. 

4.8 


White R., Ind. 

30 inches. 

8.4 

equal. 

1.7 

1.5 

8.5 

nearer P. 

7-64-12 

8 

9(?) 

6 

11 

shorter. 

45 

48 

third. 

sixth. 

3.6 


Rock R.. Wis. 


Ltenirth of snecinien « 


42 inches. 


Head in length (to upper base of caudal). . . 
Head compared to distance from V. to A... 
Eve in frontal width 


3.1 

greater. 

2.8 


Eye in distance to opercle, anteriorly 

Eve in lower iaw 


2.3 

11. 


Ventrals In relation to position of P. and A. 
Scales 


1 in. nearer P. 
7-65-13 


Dorsal rays 


7 


Anal ravs... 


10 


Ventral rays 


6 


Pectoral rays 


11 


Lower Jaw as to distance from P. to V 

Scales in first ring behind Ventrals 

Scales in second ring before V 


nearly equal. 
49 
41 


First ring before D. = which before C 

First ring before D. = which behind A 

Distance from V. to A. in length to ) 

lower insertion of Caudal. ) 


third, 
flfth. 

8.9 
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Part n. Chattahoochee River. 

While waiting for a train at Atlanta, we were enabled to 
spend part of a day in studying the fishes of the tributaries 
of the Chattahoochee River. We first tried Peach Tree 
Creek, some five miles north of the city. This stream is 
deep and excessively muddy, and we secured nothing of note. 
We then proceeded to Pace's Ferry on the Chattahoochee, 
but. the canes on- the shores and the snags and rocks in the 
water, prevented us from accomplishing any thing. We 
then struck a clear rapid stream known as Nancy's Creek, a 
mile or two above its mouth, and secured the species below 
enumerated. It is to be noticed that the waters of the 
Chattahoochee, like thos% of the Etowah, find their way to 
the Gulf, while the Ocmulgee, whose source is only a few 
'miles distant, flows into the ocean. 

1. MICROPTERUS SALMOIDES (LacdpMe) GUI. 

2. •HELIOPERCA pallida fMltch.) Jordan. 

S. NOCOMIS BIGUTTATUS (Klrtland) Cope and Jordan. 

fCato9t<miU8 melanotus Raf., Ich. Oh., 6S. 

CercUichthya melanotus Jordan, Man. Vert., 278. 
SemoHluB biguttatU8 KirUand, Host. Jouru. Nat. Hist., 1840, III, 844. 

JUuciscua biguttatus Dekay, Fishes N. Y., 1842, 214. Storer, Sy- 
nopsis, 413. 
€eraUch$hy9 biguUatus Baird, Girard, Proc. Phtl. Ac. Sci., 1856, 218. 
Putnam, Bull. M. C. Z., 1863, S. Cope, Cyp. Penn., 1866, 866^ 
Jonm. PhiL Ac. Scl., 1868, 226; Proc. Am. Phil. Soc, 1870, 469. 
Gtinther, Cat. Fishes, VII, 178. Jordan, Ind. Geol. Survey, 1874> 
223. Jordan and Copeland, Bull. Buff. Soc. Nat. Hist., 1876, 
149. Nelson, Bull. Ills. State Mus., 1876. Uhl or and Lugger, 
Fishes Md., 144. Cope and Yarrow, Lieut. Wheeler's Survey, 
1876. 
> Nocomis biguttatus Cope and Jordan, Proc. Phil. Ac. Sc, 1877. 



* StUoperca Jordan, gen. dot. This genus dUrei*8 fW>m Lepiopomtu in the absence 
of palatine teeth, and in the structure of the gill ralceri). which are more elender than 
In Lepiopomus and beset with fine prickles, like the stem of a briar. The type is 
Labru* paiUduM Mitch. (ssPomotii incisor C. and V.). Pomotis obtcurtu Ag. and 
LepiopomuB iichj/rut Jor. and Nelson, Mss., belong to Hdioperca, The etyi^ology is 
keUoM, sun, and perke, perch, suggesting the vernacular name of ** Sun-fish,*' universal 
i9 this country. 

June, 1877. 27 Ann. Ltc. Nat. Hist., Vol. xi. 
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fLeuctscufi croceus Storer, "Proc. Boat. Soc. Nat Hist., July, 1845 ;•• 

Synopsis, 417. Agassiz, Am. Joarn. Sci. Arts, 1854, 859. 
tNocomis nebrascenais Girard, Proc. Phil. Ac. Scl., 1856, 213; Pac. R. B. 

Surv., X, 254, 1858. 
Nocomia belUcus Girard, Proc. Phil. Ac. Sci., 1866, 218. 
Ceratichthya cydotia Cope, Proc. Phil. Ac. Scl., 1864, 277; Cyp. Penn., 365. 

Gunther, Cat. yishes, VII, 178. Cope, Proc. Am. Phil. Soc, 

1874, 136. 
f Ceratichthya micropogon Cope, 1. c, 1. c. Gunther, 1. c., 179 (hybrid?). 
CercUichthya atigmaticua Cope, I. c. 278, 1, c. 866. Giinther, 1. c. 

We did not find this common species in any other of the 
southern streams. It is probably not rare, however. L. 
croceus Storer and iV^. bdlicus Girard, seem to have been 
based upon it. Some highly colored spring males in my 
possession from the lakes of Northern Indiana, have the fins 
bright red, and the red spot on each side of the head, which 
suggested the name of "biguttatus," very conspicuous. 
Other spring males have a singular swollen crest on the head. 

4. PHOTOGENIS EURYSTOMUS. Sp. nov. 

Form elongated, resembling P. atigmaturua, but heavier forwards, the 
head more like that of Luxilua coccogenia and Ir. cornutua. Depth 4i in 
length. 

Head large, rather elongate, about 4 In length. Its upper surface rounded 
and (In males) covered with small tubercles. 

Upper Jaw slightly projecting beyond the large, oblique mouth, which 
reaches to opposite the eye. Eye large, 3| in head. Iris white, as in al- 
lied species. 

Scales moderately large, rather loose, the edges unusually pale. Lat. 1. 
88 (87 to 40) ; 16 to 20 scales in A*ont of dorsal. 

Dorsal fin behind ventrals, nearer caudal than snout, low, about 5| in 
lepgth of body. 

D., I, 8. A., I, 8. Teeth 1, 4-4, 1, entire, without grinding surface. 

Color very pale olive ; a faint dark caudal spot. Dorsal with a very 
faint dusky blotch on Its last rays, and Its tip, as well as those of the 
anal and caudal, filled with white pigment. Some of the smaUer speci- 
mens had the caudal chiefly pale red, a red bar across dorsal, and a Adnt 
red bar down the cheeks, as in L. coccogenia. It Is* possible that the 
l)reediug colors are brilliant, but aU my specimens are very pale. 

Habitat. Nancy*s Creek^ a small tributary of the Chatta- 
hoochee Biver above Atlanta, where it is quite abundant. 
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For a comparison with other species of Photogenis^ see Part 
I of this paper. 

6. ERIMYZON OBLONGUS (MltchlU) Jordan. 

6. MYXOSTOMA DUQUESNII (Le Sueur) Jordan. 

7.- ICHTHJELURUS PUNCTATUS (Raflnesque) Jordan. 

This species is extremely abundant in Nancy's Creek, 
where we took two or three quite large specimens. In the 
north I have never seen it outside of the river channels, and 
hence its name of Channel Cat. Possibly the southern fish 
is different, but if so, the distinctions have escaped my no- 
tice. My specimens are very pale and silvery. 



Part III. Ocmulgeb River. 

Our collections in this stream were made in the South 
Fork, or South River, at Flat Shoals <Flat Rock P. O.), 
in Dekalb Co., some 1^ miles south-east of Atlanta. At 
this point the river flows down an inclined plane on a bed of 
granite, and as its banks have been cleared in the immediate 
neighborhood of the ** Shoals," it offers excellent advantages 
for small seining. Our work was confined to one point, as 
the river is thickly wooded above and below, and therefore 
full of 43nags. 

All the species obtained here were exceedingly pale in 
color, probably owing in some way to the character of the 
water or the bottom. In a general way, the fauna is very 
similar to that reported by Prof. Cope, from the Catawba. 
The apparent absence of Luxilua cornutvs is noteworthy. Of 
course the sixteen species which we obtained form but a small 
part of the number of fishes which occur in the basin of the 
Ocmulo^ee. 



•o^ 



1. HADROPTERUS NIGROFASCIATUS Agasslz. 

Three large specimens taken in rapid water. 
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2. MICROPTERUS SALMOIDES (Lac6pS4e) GilL 
Abundant ; known as " Trout." 

Genus CH^NOBRYTTUS . 

= Calliliras Aqassiz, Amer. Joarn. Scl. Arts, 1854 (not of Raflnesqae). 
(Type C. punctulatua Ag,, not of Raf.) 

= Cheanobryttus Gnx, Amer. Journ. Scl. Arts, 1864, 92. (Type Col- 
Hunts melanops Glrard.) 

. = Glossoplites Jordan, Man* Vert., 1876, 234. (Type CdlUurus mel- 
anops Glrard.) 

8. CHiENOBRYTTUS VIRIDIS (Cur. and Val.) Jordan. 

Two specimens taken in the Ocmulgee River, respec- 
tively seven and three inches in length, are referred for the 
present to the above species. I have had considerable diffi- 
culty in identifying them, owing to imperfections in the de- 
scriptions. They agree fairly with (7. ffulosus Cuvier, but 
the coloration is certainly not that of *^Pomotis vulgaris." 
(7. viridis Cuv., is very briefly described, but the coloration 
is that of my specimens, and the reference of this species to 
Centrai-chus, by Valenciennes, would imply that it is a large- 
mouthed species, and therefore a Chaenobryttus. CaUiurus 
floridenais Holbrook, agrees in the main, but diflfers in one 
or two minor character. Lepomis gillii Cope, describes my 
smaller specimen perfectly, even to the least detail, but my 
larger one dilTers somewhat. These differences are probably 
due to age. But Prof. Cope does not mention the teeth on 
the tongue, which seem to me to be a very important feature,' 
probably even of generic value.* 

At present it seems probable that our true ChcBnobryUiy or 
Sun fishes with rounded operculum, three anal spines, an ad- 
ditional maxillary bone, large mouth, and teeth on the tongue, 
wiH ultimately be reduced to two species, which are closely 



* Since the above was in press, I bare examined the types of L. gUUi Cope, and find 
that they have teeth on the tongue, and also various specimens in the Sniithso&ian Col- 
lections from localities in South Carolina and aouthward; L baT« no doaht whatever 
of the identity of viridiajfioridenaiSj and gilUi, 
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related, the one, C. ffuloeus (C. and V.), occumn^ chiefly 
west of the Alleghanies, and in the Great Lakes ; the other, 
C viridis (C. and V.) , occurring in the South Atlantic States. 

The other species referred to Chaenobryttus, or "Calliurus," 
seem to me to form a natural genus for which the name Apo- 
motis Raf., proposed for those species of Lepomis which 
have a very short opercular flap, must be retained. These 
have the tongue and pterygoids toothless, the mouth smaller, 
the supernumerary bone small but present, the spines \ovr\ 
and the appearance more like that of Lepomia. Type /cA- 
ihelis cyaneUus Raf., = Brytttia minecpas Cope. The name 
Glosscplites was proposed by me for typical Chaenobryttus, 
under the eri'oneous impression that Ckcenobryttus mdanops 
Cope {Ichthdis Eaf.), was the type of Chsenobryttus, instead 
of Calliuims mdanopa Girard. Glossoplites is therefore to 
be suppressed. 

The synonymy of the supposed two species of Chaenobryt- 
tus will probably be as follows : — 

CHJENOBRYTTUS GULOSUS. 

Pomotis gulosus Car. and Vol., Ill, 867 (Louisiana). 

Centrarchus gulosus Cuv. and Val., VII, 844. Dekay, Fishes N. Y., 
81 (copied). Storer, Synopsis, 291 (copied). Giintiier, Cat. 
Fishes, I, 258 (copied). 

Calliurus gulosus Agassiz, Am. Journ. Sci. Arts, 1854, 800 (no des- 
cription). 

CJicenohryttus gulosus Cope, Proc. Phil. Ac Scl., 1865, 84 (Michigan, 
not described). Jordan, Man. Vert., 285 (copied). Jordan 
and Copeland, Bull. Buff. Soc. Nat. Hist., 1876, 187 (name only). 
Jordan, Proc. Phil. Ac. Nat. Sci., 1877. 

Lepomis gulosus Cope, Journ. Phil. Ac. Sci., 1868, 223 (copied?). 
? Calliurus punctulatus Agassiz, Am. Journ. Sci. Arts, 1854, 800 (Uunts- 

ville, Ala., Tenn. R. ; not described; not of Raf.;. 
Calliurus melanops Girard, Pac. R. R. Surv., X, 11, 1858 (Texas — va- 
rious streams). 

Bryttus melanops Giinther, Cat. Fishes, I, 260 (copied). 

Chcenobryttus melanops Gill, Amer. Journ. Sci. Arts, 1864, 92 (not 
described; not of Cope). 

Glossoplites melanops Jordan, Man. Yert., 1876, 223 (Illinois R.) ; lb. 
817 (Lalce Michigan; description of Aresh specimens). 
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Lepomis charybdia Cope, Joarn. Phil. Ac. Set., 186S, 224 (copied ; name pro- 
posed as a substitute for melanqps, preoccupied by Raflnesque). 
Choe^obryttua charybdis Cope, Proc. Am. Phil. Soc, 1870, 252 (mere 
mention). 

CILaiNOBRYTTUS VIRIDIS. 

Centrarchus viridis Cuv. and Val., VII, 845 (South Carolina). Dekay, 
Fishes N. Y., 81 (copied). Storer, Synopsis, 291 (copied). 
ChcenobryUu8 viridis Jordan and Copeland, Bull. Buff. Soc Nat. 
Hist., 1876, 137 (name only). 
Bryttus reticulatus Cut. and Yal., VII, 845 (S. Car.), (and of various com- 
pilers). 
CaUiurus floridemU Holbrook, Joum. Phil. Ac. Sci., 1855, 53 (St John's 
River). 
Bryttus floridenHs Giinther, Cat. Fishes, I, 260 (copied). 
Chcenobryttus floridensis Jordan and Copeland, Bull. Buff. Soc, 1876, 
187 (name only). 
Lepomis gUlii Cope, Joum. Phil. Ac. Sci., 1868, 225 (James R., Va. ; good 
description of a young specimen). 
Ch(Bnobryttu8 gillii Cope, Proc. Am. Phil. Soc, 1870, 452 ("All 
streams of North Carolinli, east of the Alleghanies ; not found 
in the French Broad"). Jordan and Copeland, 1. c (name 
only). 
Glossoplites gillii Jordan, Manual Vert., 288 (copied). 

My larger specimen shows the following characters : — 

General form of Ambloplites ; rather elongate ; robust and thick ; depth 
2^ in length ; thickness half the depth ; head large, somewhat acuminate, 
2^ in length. Eye large, equal to snout, 4^ in head ; maxillary extending 
to opposite its posterior margin ; supplementary bone large ; mucous cav- 
ities and grooves well developed ; cheeks and opercles with large scales 
in about six rows each; limb of preopercle dentate; profile making but a 
slight angle. A conspicuous patch of teeth on the tongue. 

Dorsal, X— 9, in a furrow ; A., Ill, 8. Lateral line 43, six rows of scales 
above it and about 11 below. Soft rays of vertical fins, considerably 
scaly. 

Spines stout, the longest dorsal spine i the length of the head, as long 
as from snout to middle of eye ; third anal spine still longer. All the 
spines shorter than the soft rays. Pectorals reaching beyond tips of ven- 
trnls. Caudal emarginate. Opercular spot moderate, smaller than eye. 

General color olive green, with a golden lustre ; each scale with a black- 
ish spot, these forming very conspicuous lines along the rows of scales ; 
fins mottled, the raottlings darkest on the dorsal behind, but hardly forming 
a spot; three broad faint oblique bars across the opercles ; faint traces of 
vertical bars ; the general color retained in spirits ; no red In life, except 
a shade on the iris, and no distinct black in death. 
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The small specimen is more elongate, with higher spines ; 
higher than the short rays, and the vertical bars quite dis- 
tinct, as in the young of Helioperca pallida. 

Length of lai^er specimen, 7 inches; smaller 3 inches. 
Taken in the South Fork of the Ocmulgee Eiver, where 
the species is known as "Bream " and "Red Eye." 

This species is closely related to "C%. mdanops^^ or ^^gulo^ 
sus.*' A specimen of the latter from Lake Michigan, eight 
inches long, diflfers from the above description in the follow- 
ing particular : — 

Body stouter, thicker and deeper; the generic chanicters more em- 
phatic ; depth 2^ in length ; head 2} ; angle .made by projection of snout 
greater; lat. 1., 40; spines shorter, longest Si in head; opercular spot very 
large, as large as eye. Coloration quite different; in spirits nearly black; 
in life as follows : —Dark olive green above ; sides greenish and brassy, 
with blotches of pale blue and bright coppery red, the latter shade pre- 
dominating ; belly bright brassy yellow, profusely mottled with light red ; 
lower jaw chiefly yellow; iris bright red; opercular spot black, bordered 
with copper color; three or four dark red bands radiating backwards flrom 
eye across cheeks and opercles, separated by narrow pale blue ones ; upper 
fins barred with black, orange and blue, the black predominating ; lower 
fins blackish. The young of this species is very much mottled and 
blotched, somewhat as in AmbloplUes rupestrU, but the pattern of marking 
more chain-like, sometimes forming obscure vertical bars. 

4. LEPIOPOMUS AURITUS. 

Xa&n<« atinYua "Linnaeus, Systema Naturss." 

Lepomis auritus Gill, Amer. Journ. Scl. Arts, 1864, 93. 
Ichthelis auritus Jordan and Copeland, Bull. Buff. Soc, 1876, 188. 
Pomotie rulricauda Holbrook, Ich. S. Car. 1st. Ed., 10, 1866. Gtinther, 
Cat. Fishes, I, 262, part. 
Ichthelis rubricauda Holbrook, Ich. S. Car., 1860, 15. Putnam, 

M. C. Z., 1863, 6. Jordan, Man. Vert., 239. 
Lepomis rubricauda Cope, Proc. Am. Phil. Soc, 1870, 462. 

Many small specimens of this species were taken ; and the 
remains of two or three large ones, thrown away by the fish- 
ermen, were seen. The common long-eared Sunfish of the 
North-east (Pomotis or Lepomis appendix of authors) is 
probably identical with Lepiopomus auritics. 
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6. ESOX RETICULATUS I^ Sneur. 
var. AFPINIS (Holbrook) Jordan. 

^ A single large specimen of this species was taken. It is 
known locally as the Jack. 

6. SEMOTILUS CORPORALIS (MItchiU) Patnam. 

A few small specimens from a little Spring run, — not 
found in the river. 

7. NOCOMIS RUBRIFRONS Jordan. 

This little fish we found quite abundant. It is possible 
that it is specifically different from the northern form. 

a. HYBOPSIS HUD90NIUS. 

var. AMARUS. 

rar. hudsonius. 

Clupea hudaonia Dewitt CUnton, ''Annals Lycenm Nat. Hist. N. T., I, 
49, 1824." 

Leuciscus hudsonius Dekay, Fishes N. Y., 1842, 206. Storer, Sy- 
nopsis, 400. Agassiz, Lake Superior, 1850, 272. Gtinther, Cat. 
Fishes, VII, 261. 

Euhopsis hmhonim Putnam, Bull. M. C. Z., 1863, 9. Cope, Cyp. 
Penn., 886. Cope, Proc. Am. Phllos. Soc, 1870, 460. Jordan, 
Man. Vert., 1876, 281. Jordan and Copeland, Bull. Buff. Soc, 
1876, 150. 
Hudsonius jluviatilis Girard, Proc. Phil. Ac. Sci., 1856, 210. 

var. amaras. 

^udsoniua amarus Girard, Proc. Phil. Ac Sci., 1856, 210. 

Ili/bopsis amanis Cope, Proc. Am. Phil. Soc, 1870, 460. Jordan and 

Copeland, Bull. Buff. Soc, 1876, 150. 
Hybopsis phamna Cope, Proc. Phil. Ac Sci., 1864^ 279. Abbott, Am. 

Naturalist. 

My specimens show the following characters : — 

, Head stout, broad above and rather short, Ah in length, depth 4}; the 
form elongated. 

Top of head flattish ; snout curved, but not so abruptly bent downward- 
as represented in Dekay 's figure of L, hudsonius. Eye very large, about 
3 in head* rather greater than snout. Mouth moderate, inferior, some- 
what oblique. 
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Scales large, 14 before the dorsal, 3a in the lateral linia. Dorsal over 
yentrals ; pectorals not reaching ventrals, the latter not to vent. D., I, 
7. A., I, 8. Teeth in specimens examined 1, 4-4, 0. Length of largest 
specimen 4} inches. , 

Color uniform— very pale oUve, beeomtng silvery ^ a silveiy lateral 
band, a gilt vertebral line, and traces of a £aint caodaLspot. . 

HabitaL South fork of the Ocniulgee River, very abun- 
dant. This seems to differ from hudsonius chiefly in its pale 
color and less convex front. I therefore here consider 
amarus as a variety only ; still it may be a distinct species. 
Later comparisons have assured me that the latter view is 
correct. 

EPISEMA. 

Episema Copk and Jordan, Proc. Phil. Ac. Kat. Sci.y 1877. (Type 
Photogenis acabriceps Cope.) 

9. EPISEMA CALLISEMA. Sp. nov. 

, Body elongated, ftisiform, compressed; depth 4f in length (4 J to 4f). 

Head elongate, somewhat abruptly truncate, about 4 in length ; snout 
projecting beyond the moderate-sized, oblique mouth, which reaches to 
nearly opposite the eye. Head and upper neck; tubercolate, as in P^oto* 
gents. Bye moderate, 41 in head. 

Scales firm, closely imbricated, with dark edges, 15 before dorsal, 89 in 
the lateral line. Dorsal fin — in male specimens — immensely high, its 
length more than \ the length of the body (in females i), the last raya 
extending backward nearly as far as the large anal. 

Dorsal directly over ventrals, or perhaps very slightly posterior, its first 
ray over the second or third of ventrals, nearer snout than base of caudal 
fln. Pectorals not reaching ventrals, the latter to vent. D.; 1, 8. A., I, 8. 
Teeth Uniformly 0, 4-4, 0, of the same form as in P. stigmcUurus^ hooked, 
and with sharp, entire cutting edge. Females smaller than males ; dull 
in color, with small and slender heads; the two sexes appearing like dif- 
f^srent species. Length, 2 or 8 inches; 

Coloration brilliant; clear dark blae. above, sides and below«abruptly 
silvery ; a blue lateral streak resembling that of P. OEruleus, bounding the 
blue of the upper parts, the white pigment of the lower parts looking as 
If painted on over the blue. 

Dorsal with a large black spot on its last rays above ; dorsal, anal, and 
caudal with the usual satin- white pigment at their tipa; these fins other* 
wise of a bright clear ferruginous orange, characteristic of thia species; 

Habitat. Very abundant in the South Fork of the Oc-r 
mulgee. One of the handsomest of our Minnows, both in 
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form and coloration. Its relationships are entirely with P. 
coeruleuSf P. xcenwntSj and other species placed in Photo- 
genis^ but the anterior dorsal necessitates its reference to 
Episema. E. callisema resembles Cyprinella whipplei Grd., 
having a similar dorsal fin, but the latter species, according 
to Glrard's description, has the dorsal nearer to the caudal 
than the snout. It has also a longer anal fin, a larger eye, 
and a deeper body, besides the presence of two rows of teeth. 

10. PHOTOGENIS XJENURUS. 
Minnilus xoRnurus Jordan, Proc. Phil. Ac. Scl., 1877, 79. 

This beautiful species is fully described in the paper above 
cited. It is the most abundant species in the Ocmulgee 
River, and wc obtained hundreds of specimens. The males 
are provided with rows of quite large tubercles along the 
sides of the caudal peduncle — one on each scale — in addi- 
tion to those which are found upon the head and neck. The 
bases of the pectorals, ventrals, and anal, are filled with white 
pigment, as are the tips of the dorsal and caudal. The col- 
oration in general resembles that of P. callistius, but the 
black caudal spot is obsolete, and the size is much smaller* 
I at first identified this with P. pt/trhomelas Cope; but a 
comparison with Cope's types shows several points of differ- 
ence. 

11. NOTEMIGONUS ISCHANU8. Sp. nov. 

A species of this genus, for which the above name is pro- 
posed, is very abundant in still waters in the Ocmulgee 
River. It differs from JV". americanus in the extreme com- 
pression of the body, and in the longer anal fin. 

Head rather loDg and slender, depressed and flat between the e jes, more 
pointed than in N, americanus^ and less rounded above, 4^ in len^h. 
Month longer and less oblique. Eye very large, white, mnch larger than 
in americanus, about 3 in head (nearly 4 in americanus of the same size), 
the maxillary reaching eye. 

Body elongate; depth 8i in length; excessively compressed, perhaps 
more so than in any other Cyprinoid whatever ; the greatest thickness 
being less than the thickness of the head, and less than half the length of 
the head. Back and belly closely compressed. 
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Scales rather larger than in americanns ; lateral line 41 to 45 ; scales of 
sides and lateral line not dark-edged ; the panctulations above not gath- 
ered into little spots. 

D., I, 18. A., 1, 16 (1, 16 to 1, 18). Teeth 0, 6-6, 0, rather slender, with 
short hook, and the edge not strongly crenate ; the 6 nearly in one line. 

Color very pale olive above, with silvery lustre. My specimens are all 
extremely pale, which is, perhaps, a local peculiarity ; lower fins red in 
spring males. 

The described species of this genus may be compared as 
follows : — 

* Beginning of dorsal decidedly nearer candal than muzzle, 
a. Eye moderate, abont 4 in head. 
6. D., I, 7 or I, 8; A., I, 12 to I, 14; lat. 1. 60; scales 
small, their edges punctate; head short, blunt, 
rounded above; lateral line strongly decurved;' 
Maine to Minnesota and Alabama. . . ambricakus. 
hh, D., I, 10; A., I, 11; snout elongated, flattish; Cali- 
fornia OCCIDENTAUS. 

aa. Eye very large, about 8 in head (in specimens of 4 inches 
in length), 
c. Snout short ; mouth little oblique ; head ih in length ; 
D., I| 8; A., I, 14; body considerably compressed. 

Texas SECO. 

cc. Snout elongated, flattened above; mouth strongly 
oblique ; head A\ in length ; D., 1, 8 ; A., 1, 16 ; scales 
large ; lat. 1. 48 ; body elongated, very strongly com- 
pressed; its thickness not half the length of the 

head. Ocraulgee R. ischanus. 

** Beginning of dorsal not nearer caudal than muzzle. 

d. Body long and slender, the head 4^ in length ; D., 1, 8 ; A., 

I, 18 ; scales large ; snout blunt. Texas. . ueptosomus. 

dd. Body stouter; head 4 in length; D., I, 8; A., I, 10. 

Arkansas ' . . . • lucidus. 

12. ERIMYZON OBLONGUS (Mltchill) Jordan. 
This species occurs in the Ocmulgee in some abundance. 

13. MYXOSTOMA CERVINUM. 

Terttulm cervinua Cope, Journ. Phil. Ac. Sci., 1868, 286. Jordan and 
Copeland, Bull. Buff. Soc, 1876, 167. 
Ptycho8tomu8 cervinu8 Cope, Proc. Amer. Phil. Soc, 1870, 478. 
Moxost^ma cervinum Jordan, Man. Vert., 296. 

This very distinct species has been well described by Prof. 
Cope. My specimens all have 9 ventral rays, instead of lO^ 
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and the dorsal rays vary from I, 10, to I, 12. This species 
seems to be the smallest of all the CatostomidaB. It abounds 
in the rapids and rock pools at the *^ Sails" at Flat Shoals. 

14. MYXOSTOMA PAPILLOSUM. 

Ptychostomus papillosus Cope, Proc. Am. Philos. Soc., 1870, 470. 

Teretulua papillosua Jordan and Copeland, BuU. Buff. Soc. Nat. 
Hist., 1876, 158. 

This marked and handsome species abounds in the Oc- 
mulgee River, where it is known as the White Sucker. 
The papillose lips separate it sharply from all the other 
known species of this genus. My specimens differ some- 
what from Prof. Cope*s description, as follows. The dorsal 
outline I should call considerably elevated, rather than "not 
at all elevated ;" the largo head is rather more than one-fourth 
the length ; the eye is quite large^ about 4 in head ; the lips 
seem to me to be coarsely granular, rather than "finely ;'* and 
finally the dorsal radii are I, 13, and I, 14. Its colors are 
^ very pale and silvery. 

15. ALOSA SAPIDISSIMA (WUson) Storer. 

Fishermen told us that the Shad ascends the Ocmulgee 
River as far as the Shoals. We saw no specimens. 

16. ICHTH-a:LUHUS PUNCTATUS (Raflnesque) Jordan. 

The Blue Cat^ White Cat,. or Channel Cat, is excessively 
abundant in the Ocmulgee. We obtained a great number 
of specimens, mostly small. They seem to be identical 
with the northern species, although their habits appear dif- 
ferent. This species occurs only below the "Falls" or 
"Shoals." We were informed that all attempts to introduce 
it above have failed. 

17. AMIURUS BRUNNEUS Sp. nov. 

A small Cat-fish from the Ocmulgee, was identified by me 
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with Girard's Pimdodus tm/pccwZ«5* (Proc. Phil. Ac. Sci., 
1859, 160), but a 'Comparison with Girard's type, made as 
this is passing through the press, assures me of their entire 
difference. A. vulpeculus has equal jaws, a truncate caudal, 
and 22 anal rays. I therefore propose to call my species 
A. brunneus. 

My specimens show the following characters : — the meas- 
urements are taken from my largest specimen, which is about 
six inches long. 

Body slender, elongate, depressed and broad inflront, closely compressed 
behind, the greatest depth only about ^ of length. 

Head flat, broad, and long, about 4 in length. 

Upper jaw much longest, projecting more than in any other Amiurus 
known to me ; month wide ; its width half the length of the head ; as 
great as the greatest depth of the Uead. Eye rather large, 5 in head and 
9i in the interorbital space (in young of 6 inches) ; the latter broad, flat- 
tish, its width half the length of head. 

Dorsal fin well forward, nearer snout than adipose fin ; the length of its 
spine being contained four times between its base and the adipose flni 
which is small and narrow, well forward from the caudal, slightly behind 
end of anal. Spines moderate, serrated. Anal fin short and deep, its 
base equal to length of caudal, and less than one-fifth the length (without 
caudal). Caudal fin slightly emarginate, more so than in catus, much 
less so than in nigricans or albidus. 

D., I, 6. P., I, 8. v., 8. A., 16 to 17. B., 10. 

Color pale olive brown, white below ; a blackish horizontal bar at base 
of dorsal, distinct in spirits. This species is well marked by its peculiar 
form, and very short anal fin. It is apparently related to A. platycephalus, 
but the latter has the jaws equal and the anal fin longer. 

Habitat. Amiurus brunneus is extremely abundant in 



' • Girard'a account is aa follows : — ** We have likewise collected in Charieston, S. C, 
a Cat>fl8b, the general Torm ol' which is more slender than that of the preceding species 
i P. puma); the anal fin i» deeper and the caudal emarginated; features which will at 
once differentiate the species to which we give here the name of Pimelodus vulpecttlus. 
The head, which is longer than broad, constitutes the fonrth of the total length. The 
lower Jaw is somewhat shorter than .the upper one. The eyes are of medium sixe; 
their diameter being contained .about eight times in the length of the side of the head 
and four times only across the intcrocular space. The anterior margin of the dorsal is 
somewhat nearer the apex of the snout than the adipose, which is smaller and inserted 
more anteriorly than in P. puma. The caudal fin enters five times and a half in the total 
length* The base of the anal is equal to the caudal.'^ 
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the South Fork of t^Je Ocmulgee, where we took great 
numbers of small specimens, but none over six inches in 
length. It is said to reach a considerable size, and is known 
as the Yellow Cat. 

Recapitulation. 

. The present investigation has shown the occurrence of 53 
species in the rivers of Georgia, disti'ibuted as shown in the 
list on the next page. Those species wHich we found so 
common that they may be considered as characteristic of the 
fauna, — or in other words, so abundant, that any succeeding 
ichthyologist can visit these streams with a certainty of se- 
curing them, — are designated by a star (*). 

Note. The following species from Georgia, in the U. S. 
National Museum, may be added to the list on page 369. 
This paper will now practically include all that is definitely 
known in regard to the fresh-water fishes of Georgia. 

Eupomotis pallidus (Ag.) GUI and Jor. . . . Coosa Ri^er. 

Helioperca obscura {Ag.) Jor Coosa River. 

Xenotis sanguinolentus (Ag.) Jor. . . « Savannah River. 

Cbaenobryttus gulosus (Val.) Cope Coosa River. 

Poraoxys hexacanthus (Cuv.'and Val.) Ag. , * Coosa River. 

Asternotremia mesotreroa Jor., MSS. . Precise locality unknown. 

Photogenis grandiplnnis Jor., MSS. . Precise locaUty unknown. 

Semotilus thoreauianus Jor., MSS. . Precise locality unknown. 

Eriroyzon melanops (Raf.) Jor Coosa River. 

Carpiodes cyprinus (Le S.) Ag Coosa River. 

Dorysoma cepedlanuni beterurum (Raf.) Jor. . . Coosa River. 
Ichtbselurus punctatus (Raf.) Jor. .... Coosa River. 

Lepidosteus osseus (L.) Ag. . ^ , . . Coosa River. 

Boleosoma olmstedl (Storer) Ag. . . . Ocmulgee River. 

Oentrarchus irideus (Bosc.) C. and V. ... Coosa River. 

Centrnrcbus macropterus (Lac.) Jor. . . . Ocmulgee River. 

Apbododerus say an us (Gill) Dekay Coosa River. 

Porooxys annularis Raf. Coosa River. 

£sox raveneli Holbr Coosa River. 

Hybopsis xeenocephalus Jor. Coosa River. 

Notemigonus Iscbanus Jor. (large specimens, lower 

flns yellow, crimson-tipped) .... Ocmulgee River. 
Amlurus marmoratus (Holbr.) Jor. .. . . Altamaha River. 

Amlurus llvidus (Raf.) Jor • Coosa River. 
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SUPPLEMENTAEY PAPERS. 

I. FISHES OF THE FRENCH BROAD AND CLINCH RIVERS. 

A visit to Powell's River and other tributaries of Clinch 
River, near Cumberland Gap, Tenn., and to the French 
Broad and Big Pigeon Rivers, near Newport, Tennessee, 
enabled ns to make considerable collections. Most of the 
species obtained have been well described by Prof. Cope, 
and I con6ne myself to a simple eniuneration of them. 

1. Alvordins aspro Cope and Jordan. 

2. Dipleslum simoterum (Cope) Copeland. 

8. Micropterus salmoides (Lac^p^de) Gill. 

4. Ambloplites rupestris (Raf.) Gill. 

5. Haploklonotus grunnlens Raf. 

6. Potamocottus, sp. (caroUnee Gill?). 

7. Xeuisma catenata (Storer) Jordan. 

• 8. Campostomaanomalnm proUxum (Stor.) Jord. 

9. Nocomis biguttatus (Klrt.) Cope and Jord. 
10. Nocomis amblops (Raf.) Cope and Jord. 
n. Phenacobius uranops Cope. 

.12. Luzilus comutus (Mit.) Jord. 

13. Luxilus coccogenls (Cope) Jord. 

14. Luxilus galacturus (Cope) Jord. 

: 15. Nototropis photogenis (Cope) Jordan (Pbotogenis leucops Cope). 

. 16. Nototropis dinemus (Raf.) Jordan (Alburnellus jaculus Cope). 

17. Catostomus teres (Mit.) Le S. 

• 18. Catostomus nigricans Le S. 

: 19. Erimyzon oblongas (Mit.) Jord. 

20. Myxostoma duquesnei (Le S.) Jord. 

: 21. Ichtiirolurus punctatns (Raf.) Jord. 

. 22. Pelodichthys olivaris (Raf.) Gill and Jord. 

23. Noturus eleutheros Jordan (Sp. nov.). 

A single specimen of a N"otm-iis, about 4 inches long, was 
taken alive from the jaws of a large water snake ( Tropido* 
noiiis sipedon). It is related to i^. mim-us Jordan MSS. («p. 
nov,), but diflfers in several respects from my specimens of 
that species. The anal fin contains but 11 rays, but as its 
position is unusually far behind the vent, this peculiarity may 
be the result of some accident to the fish when younger. The 
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characters shown by my specimen are brought out in the 

following synopsis of the described species of Noturus, drawn 

from the type specimens of exilis^ miuruSj marginatiLSy eleu- 

therus and leptacanthuSy from numerous examples of fiavus 

and gyrinusy and from the published descriptions of the other 

species. The new species or variety from the French Broad, 

I here refer to as i^. deutherus^^m allusion to the free adipose 

fins, 

* Pectorals with 6 to 8 soft rayg ; spines stout, that of the 
dorsal two^fifths the height of the Ad, or more. 

t Pectoral spines merely rough, not serrated, but usually 
channelled behind ; body stout and thick, tadpole-lU^e. 
a. Head about 4 in length, shortish and very broad; depth 
5 or less in length; dorsal spine nearer anal than 
snout; adipose fin high, not notched at all ; anal fin 
high, of about 18 rays ; barbels shortish ; spines all 
strong ; pectoral spine straightish, half the length of 
the head. Color nearly uniform yellowish brown, a 
dark lateral streak. Ohio Valley, to N. Y. and Penn., 

etc GYHiNUS (Mit., 1818). 

tt Pectoral spines very strongly serrated behind, the lower 
half of each being provided with 5 or more prominent 
recurved hooks ; anterior edges finely dentate or nearly 
smooth ; body elongated ; head flattened. 
6. Spines extremely strong ; pectoral spine curved, half or 
more length of head ; body moderately elongated, the 
depth about 5^ in length ; head broad and flat, 8} in 
length ; dorsal spine nearer anal than tip of snout ; 
upper Jaw notably longest ; distance ftom snout to 
dorsal more than one-third of length ; dorsal spine 2 
to 2^ in head. 
c. Adipose fln continuous, high, Interrupted by a notch, 
which does not quite break its continuity, the rudi- 
mentary caudal rays beginning in the notch ; anal 
with 12 or 13 rays; dorsal region elevated, and 
ventral region correspondingly contracted, pro- 
ducing a hump-backed appearance ; much mottled 
blackish and yellowish; margins of dorsal, anal, 
and caudal flns, and a broad patch in the middle of 
the adipose flu, deflnitely black. Oliio Valley and 

S. W MIURU8 (Jordan, 1877). 

cc. Adipose fln high, divided to its base, a space nearly 
twice the diameter of the eye intervening between 
Juke, 1877. 28 Ann. Lyc. Nat. Hist., Vol. xi. 
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its termination and the beginning of the mdiment- 
ary caudal rays ; spines larger and rougher than in 
any of the preceding ; anal fin short and deep, of 
eleven rays (abnormal?) ; fins not black-margined; 
no definite black blotch on adipose fin ; eye small ; 
interorbital space rather narrow ; form, coloration, 
and general appearance of a young Pelodichthys, 
French Broad R., Tennessee eleutherus Jordan, 1877. 
bh. Spines shorter and weaker; pectoral spine stralghtish, 
about one- third the length of the head; dorsal 
spine 8i in head ; body much elongated, more so 
than in any of the others, the depth one-sixth or 
less of the length ; head small, 4^ in length ; dorsal 
spine rather nearer snout than beginning of anal ; 
Jaws nearly equal ; dorsal fin scarcely higher than 
long ; distance ftx)m snout to dorsal less than one- 
third of length ; adipose fin with a shallow notch, 
as in marginatus ; color nearly uniform; tip of 
dorsal blacldsh ; anal rays 14 to 16. Illinois. Wis- 
consin. .... EXiLis (Nelson, Dec, 1876). 
bbb. Spines moderate, the serrations weak ; pectoral spine 
about half length of head; body greatly elon- 
gated, as in the preceding; head broad, thin, and 
very flat; 8i in length; dorsal spine much nearer 
anal than snout; dorsal fin i higher than long; 
distance fW>m snout to dorsal more than | of 
length ; premaxlllary band of teeth without back- 
ward process ; anal rays 16 to 20. Ohio to Penn. 

and N. C marginatus (Baird, 1869). 

♦♦ Pectoral fins with 8 soft rays ; head very small and narrow, 
with a small eye; the upper Jaw much projecting; spines 
very short and small ; that of the dorsal not one-third the 
height of the fin, and all of them less than one-fourth of 
the head ; head 4 in length ; anal rays about 14 ; dorsal 
nearer anal than snout ; adipose fin not notched at ail ; 
color mottled. Alabama Elver. lsptacanthus (Jordan, 1877). 
♦** Pectorals with 9 to 11 soft rays, adipose fin notched. 

c. Head little longer than broad, much depressed and 
flat; barbels rather short; intermaxillary band of 
teeth with a very distinct backward process ; pec- 
toral spine coarsely dentate outside, grooved within ; 
middle of body neariy cylindrical, snbcarinate above ; 
head deep, yet flattened ; 4 in length ; size very large, 
reaches length of a foot. Platte R. to St. Lawrence 
R., Ohio VaUey, and N. B. . . ♦flatus (Raf., 1818). 

*=iyr.occidentoU« Gill, 1862. =sIf^,plaiyc(^haluaQ\intheTylWi, N, ocddetitaUi Qtia^ 
is probably N, marginatui. 
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n. ROCK CASTLE MVEB. 

In the Rock Castle Biver and tributaries, in Bock Castle 
and Laurel Counties in S. E. Kentucky, we obtained the 
following species : — 

1. Etheostoma flabeUare Haf. 

2. Boleosoma maculatam Ag. (^brevlpinne Cope). 

3. Dlplesium simotenim (Cope) Copeland. 

4. Alvordius aspro Cope and Jor. 

5. Perclna caprodes (Raf.) Grd. 

6. Microptems salmoides (Lac.) GilL 

7. Micropteras pallidas (Raf.) Gill and Jor. 

8. AmblopUtes nipestrls (Raf.) Gill. 

9. Xenotis megalotis (Raf.) Jor. 

10. Campostoma anomalam (Raf.) Ag. 

11. Hyborhynchus notatas (Raf.) Ag. 

12. SemotUus corporalLs (Mlt.) Patn. 

13. Kocomis bigattatns (Rirt.) Cope and Jor. 

14. Phenacoblus uranops Cope. 

15. Chrosomus erythrogaster Raf. 

16. Luxilns cornutus (Mit.) Jord. 

17. Loxilus galactarus (Cope) Jord. 

18. Lythrarus ardens (Cope) Jord. 

19. Hemitremia vittata Cope. 

20. Nototropis dinemus (Raf.) Jord. 

21. Nototropis mlcropteryx (Cope) Jord. 

22. Catostomus teres (Mit.) Le S. 

23. Catostomus nigricans Le 8. 

24. Erlmyzon oblongus (Mit.) Jord. 

25. Myxostoma duquesnii (Le S.) Cope. 

26. Anguilla vulgaris Fleming. 

27. Pelodlchthys sp. (nov. ?) 

A single specimen of (Pelodichthys), about a foot long, was 
taken near Livingston in the Bock Castle, but haying no 
means of preserving it at hand, I was compelled to throw it 
away. My field notes indicate a different species from JP. 
olivariSj but are not sufficient to characterize it. They are 
as follows: — 

Head very long and broad, 8i in length, the depth much less ; lower 
Jaw longest; body moderately elongated. Dorsal spine not obvious, 
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apparently slender and closely connected to the first short ray. In fh>nt 
of this a short stub beneath the skin. 

Barbels long, longer than head. 

Color pale, nearly uniform, D., I, 8. P., I, 7 +• A., 15. Length about 
a foot. 

No detailed speciBc description of *P. divaris has ever 
been published. The following characters are shown by two 
specimens from the French Broad, respectively 10 and 14 
inches in length. 

Body very long, slender, much depressed forwards, closely compr^^sed 
behind. Head very long and flat, tapering downwards and forwards, 
broadly rounded In trout. Eye small ; barbel shorter than head. 

Dorsal spine small, moderately stout, enveloped in skin, aboat lialf the 
height of the fin. A concealed ventral spine, about k the height of the 
fln. 

Pectoral spine very strong, } the height of the fln, flattened, serrated 
behind, somewhat enveloped in the skin at base. Adipose fln liigh and 
long. Dorsal spine nearer snout than tip of adipose fln. 

Caudal fln slightly emarginate. Jaws thin and flat; the lower consider- 
ably longer; the width of the mouth half the length of head. Jaws with 
a very broad band of slender pointed teeth, that of the upper jaw with a 
strong backward process. Lateral line very distinct. 

Color mottled brown and yellowish above, chiefly yeUowlsh white be- 
low ; flns blackish, mottled. 

Fin rays, D., I, 7. A., 18. V., I, 8. P., 1, 10. 



MEASUREMENTS. 



Length, in inches .... 
Head in length .... 
Depth in length .... 
Eye in head ...... 

Eye in snout 

Depth of head in its length 
Interorbital width in head . 
Dorsal spine in head . . . 
Dorsal rays in head • . . 
Pectorals In head . .. • • 
Pectoral spine in head . . 
Yentrals in head .... 
Ventral spine in head . . 
Base of anal in head . • • 



NO. 1. 



10 


14 


H 


81 


6} 


6 


9 


8 


8 


§i 


24 


H 


2i 


2» 


8t 


2i 


n 


2 


n 


2 


8 


2i 


2i 


2i 


6 


H 


li 


2 



KO. 3. 



*In Gill's Report on Ichthyology, Capt. Simpson's Exploration, lately published, ifl 
a full account of this species with its synonymy. RaflDe8que*s generic name Pylodictli 
(properly Pelodichtbys) has a year's priority over Hopladelos. 
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We heard several peculiar vernacular names for fishes on 
the Rock Castle and Cumberland, some of which may be 
worth recording : 

DoUardee. Helioperca pallida. 

Brim. Xenotls megalotis. 

Log Perch. Perclna caprodes. 

Jumper. Jamplng Pearch. Micropterus sps. 

Blue Minnow. Laxilns galactnnis. 

Bed Minnow. Lythraras tirdens. 

Minny (with contempt). Nototropls mlcropteryx. 

8teel4>acked Minnow. Campostoma anomalum. 
Creek Chub. . SemotUas corporalls. 

Blver Chub. Nocomls bigattatns. 

I was told by a fisherman that the young of the latter spe- 
cies (i\r. biguttaius) made the best kind of bait for " Jump- 
ing Pearch/' as "it will swim longer than any other with a 
hook in its body.** It will be observed that the above are 
almost the identical words used by Eafinesque concerning 
his "Indian Chub" (Luxilns kentuckiensis). 

in. WHITE BIVER, INDIANA. 

As exact synopses of the fauna of any region are desira- 
ble, I here append a list of the fishes taken by Prof. H, E. 
Copeland and myself in the immediate neighborhood of 
Indianapolis, Ind., in White River and small tributaries 
during the three years past. The relative abundance of the 
different species, as shown by pur collections, is indicated by 
the words "common," "frequent," "uncommon," and "rare." 

PERCID^. 

1. Mlcroperca punctnlata Patn Rare. 

2. Etheostoma flabellare Raf. Rare. 

8. Nothonotus camuras (Cope) Jor Rare. 

4. Poeclllchthys var&atas (Klrt.) A^ Common. 

6. Foeclllchthjs spectabllls Ag Frequent. 

6. Pleuroleplfi pellucldus (Balrd) Ag Frequent. 

7. Boleosoma maculatum Ag Common. 

8. Alvordius aspro Cope and Jor Frequent. 

9. Ericosma eyldes Jordan and Copeland .... Rare. 
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10. Bheocrjpta oopelaodi Jor., MS8. . . 

11. Diplesiam bleDnioides (Raf.) Jor. . • 

12. PerciDa caprodes (Raf.) Grd. . . . 
18. Pomoxys hexacanthas (C. and V.) Ag. 

14. Pomoxys anoolaris Baf. 

15. Ambloplites rnpestris (Raf.) Gill . . 

16. Micropterns pallidas (Raf.) Gill and Jor. 

17. Microptenis salmoides (Lac.) Gill 

18. ApomoUs cjanellQS Raf. (et vara.) 

19. Lepioporans macrochiras Raf. (nephelas 

20. Helioperca pallida (fiiit.) Jor. . 

21. Xenotis Insoriptos (Ag.) Jor. 

22. Xenotis megalotis (Raf.) Jor. 

23. Xenotis lythrochloris Jor., MSS. 

24. Xenotis aureolas Jor., MSS. 

scLasNiD-as. 



Cope) 



Rare. 

Cominon. 

Common. 

Rare. 

Uncommon. 

Common. 

Common. 

Common. 

Common. 

Frequent. 

Common. 

Frequent. 

Common. 

Frequent. 

Frequent. 



25. Haploidonotus gmnniens Raf. .' UncommoD. 

COTnDJS. 

26. Potamocottos wilsonii (Grd.) Gill Uncommon. 

27. Potamocottus caroUns Gill Rare. 

ATHERmiDJS. 

2B. Labidesthes sicculos Cope Common. 

CYPRINODONTID^. 

29. Zygonectes notatus (Raf.) Jor. Common. 

UMBRID^. 

80. Umbra limi (Kirt.) Gthr. Rare. 

ESOCID-aS. 

81. Esox salmoneus Raf. Common. 

CYPRINID^. 

82. Campostoma anomalnm (Raf.) Ag Common. 

83. Hyboiiiynchas notatus (Raf.) Ag. Common. 

84. Hybognathus argyritis Grd. Rare. 

85. Ericymba buccata Cope Common. 

36. Semotilus corporalls (Mit.) Putn Common. 

87. Nocomis biguttatus (Kirt.) Cope & Jor. .... Common. 

88. Nocomis amblops (Raf.) Cope & Jor Common. 

89. Nocomis dissimills (Kirt.) Cope & Jor Frequent. 
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40. RhlDichthys obtusns Ag Common. 

41. Hybopsis straminens Cope Frequent. 

42. Chrosomus erythrogaster Rat Common. 

43. Lythrurus diplemius (Raf.) Jor Common. 

44. LuxUas cornutus (Mit.) Jor Common. 

45. Cyprinella analostana Grd Common. 

46. Fhotogenis spilopteros Cope Frequent. 

47. Episema scab deeps Cope Locally abund. 

48. Episema ariomma Cope Frequent. 

49. Nototropis dinemus (Baf.) Jor Frequent. 

60. Nototropis rubellus (Ag.) Jor Common. 

61. Nototropis rubrlft-ons (Cope) Jor Common. 

52. Notemigonus americanus (Lac.) Jor Common. 

CATOSTOMID.E. 

63. Catostomns teres (Mlt.) Le 8 Common. 

54. Catostomns nigricans Le 8 Common. 

55. Erimyzon oblongus (Mit.) Jor Common. 

66. Erimyzon melanops (Raf.) Jor Common. 

57. Myzostoma duqnesnii (Le 8.) Jor Common. 

58. Carpiodes carpio Raf. Rare. 

SILURID^. 

59. Ichthselurus punctatus (Raf.) Jor Rare. 

60. Aminms melas Raf. Uncommon. 

61. Aminrus cupreus (Raf.) Gill Common. 

62. Amiurus zanthocephalus Raf. Common. 

63. Noturus sialis Jor., MSS Common. 

64. Noturus flavus Raf. Frequent. 

65. Noturus mlums Jor Common. 

LEPIDOSTEID^. 

66. Lepidosteus osseus (L.) Ag. (huronensis Rich.) Uncommon. 

POLYODONTID^. 

67. Polyodon folium Lacep Uncommon. 

PETROMYZONTID^. 

68. Ammocoetes niger (Raf.) Jor Locally abund. 

69. AmmocoBtes argenteus (Kirtland) Jor Rare. 



*** The printing of this paper was begnn in December) 1876. The actoal date of final 
publication is June, 1877. 
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XXX. — Tlie Myxomycetes of the United Slates. 

BT M. C. COOKE, M^.; LL.D.; AX.S. 
CorrespondiDg Member Aead. Sci., N. T. Bead April letli, ISH. 

The production of a monograph of the Myxomycetes by 
Dr. J. RostaBnski, has presented an opportunity for a 
thorough revision of the North American species, and a new 
classification, in accordance, as far as possible, with this 
monograph. As the Polish language (in which tiie mono- 
graph is written) is one not generally read, there needs no 
apology for presenting the arrangement in an English dress. 

This communication necessarily is of a very technical and 
uninviting character ; but it is hoped that what is lacking in 
general interest will be compensated for in utility. There is 
no doubt whatever that the system proposed by Rostafinski 
is the one which will in the main be generally adopted ; and 
as it is now impossible to obtain the original work, this sy- 
nopsis is offered to the Academy for the assistance of Trans- 
atlantic mycologists. Although the measurements of the 
spores are given, that is by no means the most important 
element in the new classification. 

For half a century the Myxomycetes have been classified 
on the basis of external characters alone, or such only as 
could be discerned by the aid of a pocket lens. In one or 
two instances an additional genus has been constituted in 
which some prominence was given to characters determined 
by the aid of the microscope, as for instance in the genus 
Badhamia proposed by Berkeley in 1851, but the general 
feature of the classification was one of external character- 
istics. The advance of Microscopy left behind such an in- 
complete system for many years, and at length Professor de 
Bary turned his attention to the subject, but made no definite 
propositions for a rectification of the classification, until in 
1873 his pupil at Strasburg, Dr. Joseph Rostafinski, pub- 
lished in an inaugural address the outlines of a system of 
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classification, based on new principles. In 1875, the more 
elaborate, and detailed "Monografia Sluzowce" expanded and 
illustrated bis views in a complete and almost exhaustive 
manner. 

At first Rostafinski recognized in the ^Mycetozoa," as he 
termed them, two primary divisions, in one of which the . 
spores were developed externally, on the surface of certain 
definite spore-bearers, and in the other they were developed 
internally, covered at first by a protective membrane or 
sporangium. In the monograph only a passing notice is 
given of the first division, and in the more recent "supple- 
ment it is not mentioned at all. The inference to be de- 
duced from this is that the Exosporous Mycetozoa are re- 
garded as an encumbrance to the system, and are intended 
to be ignored. 

The Mycetozoa proper being thus reduced to unity, our 
illustrations will be understood to refer to these alone. As 
in the Agariciniy so in the Myxomycetes^ the first steps in 
classification relate to the colour of the spores. Two sec- 
tions include the species (1) with violet spores, and (2) 
those having spores otherwise coloured. The Amauro»por(B 
and the Lamprosporod are the two primary sections, each of 
which is subsequently again divided into two subsections, in 
one of which no evident capillitium is present, and in the 
other some kind of capillitium is always developed. 

As the old method was based wholly on external features, 
so the new has nearly all its essential characteristics relating 
to internal structure. If there is any one feature in which 
the Rostafinski method is more assailable than another, it is 
the too slight regard which is given to external features. 
Naturally enough, in escaping from one extreme, the rebound 
has been to the other. Time and experience will undoubtedly 
hereafter develop a "happy medium." 

In making use of this system, the first determination req- 
uisite is the colour of the spores, then the presence or absence 
of a capillitium, ixA finally the character of the capillitium, 
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when present, in all its details. Undoubtedly the leading 
idea of the classification is the capillitium, or the capillitiuoi 
and columella, and this should be borne in mind in my 
attempt which is made to master the details of the scheme. 

The negatiye features of the method are important to 
remember in the transition from one system to another. The 
form of the sporangium must not be relied upon to the fullest 
extent of the old system ; and, especially in some genera, 
the presence or absence of a stem is to be regarded as of 
little moment. Above all, odour^ as exhibited in sporangium 
or stem, must be held as wholly untrustworthy, and this ex- 
tends equally to the capillitium and spores in the Lamprosporcd. ' 

Some disappointment will probably be felt at seeing so 
many old friends, formerly designated by distinct names, 
and each supposed to possess an individuality of its own, all 
thrown together in such species as Didymium farinaceam 
and Trichiafragilis. And again, on the other hand, that 
such minute differences, which require both faith and practice 
to appreciate, should separate Trichia affinis from Trichia 
chryso^perma. These applications of the system, however, 
do not vitiate the system itself, which undoubtedly must be 
accepted as a great and thorough reform of the claasificatioa 
of the Myxomycetea. 

It is unnecessary to attempt any controversion of the propo- 
sition once made, but soon ignored, that these organisms are 
more intimately related to animals than plants. . Although 
the proposed name of Mycetozoa is still retained by 
Rostafinski, it is entirely divested of any insinuation in the 
direction of Infueoria or Rhizopoda. 

This arrangement of the American species was completed 
before the appearance of Rostafinski's supplement to his 
monograph, and although all essential corrections have been 
made, the sequence of orders and genera is that of the mon- 
ograph. We have appended a synopsis of all the Orders, 
Families, and Genera, as they finally appear in the Supple- 
ment. Two of the genera established in the monograph^ 
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viz. : Trichamphora and 8cyphium^ have been cancelled, 
and two new genera added, which are indicated by an 
asterisk (*). 

avb-mnislon I. . AMAUROSPOR-aS. 
Section A. ATBIQBJE {without capllUtinm). 
Order I. Frotodermeed. 

FAMiLTi. pbotodebmaceje:. 
Genus 1. . Frotod/enaa. 

Section B. TBICHOPHOB^ (witli capiUitium). 
Order II. Caloarefld. 

FAMILY^. CIENKOWSKIACE^. 

Genus 2. Cienkowakia. 

FAMILT8. FHYSABACE^. 

Genus 3. Badkamia. 

" 4. Physarum. 

" 6. JFSiUgo. 

" 6. Craterium. 

" 7. Leocarpus. 

" 8. Crateriachea. 

" 9. Tilmadoche. 
Family 4. DIDYMIACE^. j 

Genus 10. Chondrioderma. 

" 11. Didymium. 

" 12. Lepidoderma, 

FAMILY 5. SPUMARIACE^. 

Genus 13. Diachea, 
" 14. ■ Spumaria. 

Order III. AmanroohSBteflS. 

FAMILY6. ECHINOSTELIACE^. 

Genus 15. Echinostelium. 
Family?. STBMONITACE^. 

Genus 16. Lamproderma. 
" 17. ComatricJia. 
" 18. StemonUis. 

FAMILY8. AMAUBOCH^TACEJB. 

Genus 19. Amaurochcete. 

FAMILY9. BBEFELDIACEiE. 

Genus 20. Sre/eWw. 
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FAMILY 10. ENEBTHENEMACB^. 

Grenos 21. Enerihenema. 

SulhDivision II. LAMPROSPOIUE. 
Section A. A TBICHJB (without capUlitium) . 
Ob»er rv. Anemeed. 

FAXlLYll. DICTYOSTELIACE^. 

Genus 22. Dictyostdium, 
Family 13. LICBACEJS. 
GreDUS 23. Licea. 
" 24. Tubulina. 
" 25. Lindbladia. 

Family 18. CLATHBOPTYCHIACB^. 

Grenas 26. Clathraptychium. 
" 27. EntericUum. 

Obdeb Y. Heterodermeed. 

Family 14. CBIBBABIACE^. 
Genas 28. Dictydium. 
*' 29. Heterodictyon. 
" 80. Cribraria. 

Section B. TBICHOPHOBJS (with capiilitlom). 
Obdbb VI. Columelliferse. 

FAMILY 15. BETICULABIACEiB. 

Genus 31. Siphoptychium.* 
" 82. Eeticularia. 

Obdbb YII. Calonemefld. 

FAMILY 16. PEBIOH^NACE^. 

Genus 33. PericJicena. 
Family 17. ABCYBIACE-fi. 
Genus 34. Comuvia. 
" 85. Arcyria, 
" 86. Lachnobolus. 
" 37. Dermodium. 
" 38. Lycogala. 
" 39. Oligonema. 
Family 18. TBICHIACE^. 

Genus 40. Prototrichia.^ 
" 41. Trichia. 
" 42. Hemiarcyria. 
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MYXOMYCETES Wallr. 

Myxogaslres Fries, Sys. Myc, ill, 67. 
Myxogasteres Endl., Gen., p. 25. 
Mycetozoa DeBary and Rostaflnski. 

Division I. EXOSPOBEJB. 

This division, as originally proposed, contains the genus Ceratium, but 
latterly it has scarcely been insisted upon as a consistent ally of the 2d 
Division. 

Division II. ENBOSPOBEJB. 

Sub-Division I. AMAUROSPOR-E. 
Spores violet, or brownish violet. 

Section A. ATBICHuE. 
Sporangia without a capiUitium. 

Order I. ProtodermesB. 

Familt 1. PBOTODBBMACE^. 

Genus 1. Frotoderma R. 

1. Frotoderma pusilla (Schr.). 

LiceapusiUa Schrad., t. 6, fig. 4. Schw., Am. Bor., No. 2816. 
Physarum licea Fries, Sys. Myc, iii, 143. 

Spores .OIT"*. 
On pine wood. Bethlehem (Schw.) ; Carolina (Curt.). 

Section B. TBICHOPHOBuS. 
Sporangia constantly possessed of a capillltlmn. 

Order n. Caloaresa. 

Fahilt 2. CIENKOWSKIACB^. 

Genus 2. Qienkowskia R. 

2. CiENKOwsKiA reticulata (A. and S.). 

Physarum^reticulatum Alb. and Schw., t. 7, f. 2. Schw., Amer. Bor., No. 

2295. 
Diderma reticulatum Fries, Sys. Myc, III, 112. 

Spores -OOa— . 
On dead leaves. Salem (Schw.) ; Car. (Curt.) ; Bethlehem (Schw.). 
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Family 8. PHTSARACE^. 

Genus 3. PUyaarum P. 

8. Phtsarum lividum R. 

Phytaram effusum Link, Herb. 

Physarum grUeum Link, Diss., 11, 42. 

Spumaria Ucheniformis Schwz., Amer. Bor., No. 2864* 

Didymium glaucum Phillips, In Grevlllea, Y, 118. 

San Francisco (Harkness). 
Var. B. licheniformia Schw. 

Spores •01— 0125". 

This variety is the United States form. If I^ysarum effusum Schw., 
Am. Bor., 2297, Is the same as Link's, it also belongs to this species. 

Bethlehem (Schw.). 

4. PHTSARtTM DIDBRM0IDB8 (Ach). 

Diderma obiongum Schnm., Saell. 1428. 

Didymium congestum B. and Br., Ann. N. H., 1850, p. 865. Cooke, Hdbk. 
No. 1180. 

Spores '0125 — 014—. 
Car. (fide Rostaflnski). 

5. Phtsarum auriscalpium Cooke. 

Sporangia globose, depressed, ochrey yellow, covered with orange 
mealy scales above, with a very short, almost obsolete, stem. Columella 
not evident. Capillltium strongly developed, expanded at the angles, 
which are filled with yellow grannies of lime, combined into a network; 
deposits of lime in irregular angular masses. Spores violet-brown, nearly 
smooth or minutely warted, .018~.015"". diam. CookCf Brit, Myx., fig. 253. 

On rotten wood. Carolina (Ravenel, No. 1854). 

6. Phtsarum schumacheri Spr. 

Phyaarum compactum Ehr., Syl. Ber., 21. Schw., Am. Bor.» No. 2288. 
Physarum citrinum Schum., Saell., 1486. 
Diderma citrinum Fries, Sys. Myc, ill, 100. 
Didymium melleum B. and Br., Cey., No. 761. 
Didymium chrysopeplum B. and C, Grev., No. 848. 
Spores -007— -Oil— . 

Car. (Schw.). 

This is probably the species Intended by Schwelnltz. 

7. Phtsarum sulphureum A. and S., t. 6, flg. 1. * 
Physarum sulphureum Schw., Amer. Bor., No. 2289. 
Spores -01 — Oil—. 
On dead leaves. Car. (Schw., Cart). 
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8. Phtsarum lbucopus Link, Diss., 11, 42. Schw.^ Amer. Bor., 2275. 
Didymium leucoptis Fries, Sys. Myc, 111, 121. 

Fhysarum bullatum Ditm., t. 22. 

Spores 'OOOS— 'Oil"". ' 
Bethlehem (Schw.). 

9. Phtsarum cinsrbum (Batsch). Schw., Amer. Bor., No. 2291. Bar., 

Fun. Car., 1, 79. 
Didymium cinereum Fries, Sys. Myc, 111, 126. 
Physarum plumbeum Fries, Sys. Myc, 111, 142. 
Didymium terrigenum B. and C. 

Spores •0076 — 018«*. 
On leaves, twigs, etc. Car. (Schw.); New York (Schw., Peck) j Car. 
(Cur., Rav.); San Francisco (Harknesd). 

IPhysarum luteo-valve Schw., Am. Bor., 2298, Is very uncertain. Fries 
has referred It to Perichcenay and Bostaflnskl does not venture to refer it 
to anything.] 

10. Phtsarum FsrrTACiKUM Dltm., t. 62. 
Didymium fulvipes Fr., Stlrp. 
Didymium erythrinum Berk., Grev., No. 844. 
Didymium Bavenelii B. and C, Grev., No. 846. 
Spores -0088— -0092— . 
On damp putrid logs. Car. (Rav.). 

11. Physarum pulcherrimum B. and Curt. In N. A. Fungi, Grevlllea, 
No. 854. Rav., Fungi Car., 11, 77. 

Spores -0088— -0092"-. 
On dead pine wood. Car. (Rav.) ; Penn. (Mich.). 

12. . Phtsarum Bkrkeleti Rtfki., Mon. p. 105. 
Physarum flavicomum Beik., In Hook., Joum., 1846, p. 66. 
Physarum cupriceps B. and Rav., In Rav., Fungi Car., Ill, 76. 
Physarum cupripes B. and Rav., in Grevlllea, vol. ill, p. 65. 
Physarum roseum B. and Br., Grevlllea, vol. ill, p. 65. 

On dead wood. 

Spores "OOSS— •Ol"". 
Car. (Rav.). 
Physarum pttlcherripes Peck, Is probably referable to this very variable 
soecles. 

18. Phtsarum Ditmari Rost. 
Physarum virescens Dltm., Sturm, t. 61. 
Physarum thejoteum Fr., Gast., p. 21. 
Didymium nectrice/orme B. and C, Grev., 858. 
Didymium croceo-flavum B. and Br., Ccy., 757. 
Spores -006 — 009"". 
New England (Murray) ; Carolina (Ravenel) ; New York (Peck). 
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14. Physarum conoloheratum (Fr.). 
Diderma conglomeratum Fr., S. M., lii, 111. 

Diderma granulatum Fr., S. M., tli, 210. 
Od wood, leaves, etc. California (Harkness). 

15. Physarum polymorphum (Mont). 
DUfyinium polymorphum Mont., Cub., p. 814. 
Didymium polycephalum Rav., Grevillea. 

Didymium luUo-griseum B. and C, Grevillea, ill, p. 65. 
Didymium connatum Peck, N. Y. Reports. 

Spores -0088— 'Ol"". 
On dead leaves. Car. (Curt., Rav.) ; N. Jersey (Berk.) ; New York (Peck). 
16. Physarum contextum Pers., Syn., 168. Schw., Am. Bor., No. 2290. 
Diderma contextum Pers., Obs., 1, 89. Ditm., t. 81. 
Leocarpus contextus Fries, S. V. S., 450. 
Diderma flavidum Peck, N. Y. Reports. 

Spores Oil— -01 3"". 
On dead stems of plants. Car. (Schw., Curt.) ; Bethlehem (Schw.). 
17. Physarum oyrosum R. 
Seticuharia muscorum Fr., Sys. Myc, lii, 91. 

^thaleum muscorum A. and S., t. vii, f. 1. Schw., Am. Bor., 2371. 
Spores -008.^— -01 1"". 
On mosses. Car. (Schw., Curt.) ; Boston (Farlow). 

18. Physarum sinuosum (Bull.). 
Angiorideum sinuosum Grev., t. 310. 
Diderma valvatum Fr., Sys. Myc, ill, 109. 
Diderma pallidum B. and C, In Grevillea. 
Angiorideum valvatum Fr., Sys. Myc. 
Physarum bivalve Schw., Am. Bor., 2293. 

Spores •0083— 009*". 
On pine leafes, stems, etc. Car. (Curt.); Salem (Schw.); Boston 
(Farlow) ; N. Eng. (Frost) ; N. York (Peck). 

19. Physarum Pbtkrsii B. and Curt., in Grevillea, N. A. Fungi, No. 356. 

Floccl yellowish, spores black. 

On dead wood. Ala. (Peters). 
Var. A. Farlowi R. 
Physarum Farlovoi Rost., MSS. 

Boston and Pennsylvania. 
Var. B. intermedium Rost. 

Alabama. 
Var. C. genuimum Rost. 

Alabama. 
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20. PHT8ABUM OBRUSSBUM (B. and C.)- 

IHdymium ohrusseum B. and C, Cab., 582. 
Didymium tenerrimum B. and C, Cub., 533. 

Spores '008— -Ol"". 
Texas (Lindhelmer) ; New Orleans (Drammond). 

21. Physarum simile Rost 

Spores •0075"". 
Carolina (Curtis). 

22. Phtsarum elipsosporum Rost. 
Enteridium olivaceum Schw., Am. Fung., 2365. 
Carolina (Schw.). 

28. Phtsarum sghweinitzu, Berk., in Grevlllea, N. A. Fungi, No. 868. 
Poly€mgium vitellinum Schw., Am. Bor. 
On vegetable Aragments. Bethlehem (Schwz.). 

8PJ0C1B8 UNOMBTAIN. 
24. Phtsarum elbgans Schw., Am. Bor., No. 2294. 
On leaves and plants. Salem (Schw.) ; Car. (Curt.). 

25. Phtsarum muscicola Schw., Am. Bor., No. 2278. 
New York (Torrey). , 

26. Phtsarum poltcedbon Schw., Am. Bor., 2800. 
On old trunks of Juglam. Bethlehem (Schw.). 

27. Phtsarum ccespitosum Schw., Am. Bor., No. 2801. 
On leaves and stems of Bhododendron, Bethlehem (Schw.). 

[^Physarum ccespitosum Peck, from the color of the spores, 
cannot be a Physarum; it may be the species of Schweinitz, 
for aught we can tell.] 

28. Phtsarum atrum Schw., Am. Bor., 2299. 
On bark. Bethlehem (Schw.). 

Whatever Schweinitz's species may be, it does not appear 
that Eostafinski considers the Physarum atrum of Fries to 
be a Myxogaster at all. 
Junk, 1877. 29 Ann. Ltc. Nat. Hist., Vol. xl 
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GeDUs 4. CrcUerium Trent. 

Sub-gen. A. Leiocrateriuh. 

29. Cratsrium vuloarb Ditm., t. 9. Scbw., Am. Bor., 2305. 

Craterium pedunculatum Trent., Curtis, Cat., p. 112. 

Spores -0083— -Ol*". 

On leayes, stems, etc. Car. (Curt., Schw.). 

SUB-GEN. B. TRACHTCRATEBnTM. 

90. Craterium lbucockphalum Fers. Ditm., t. 4. Schw., Am. Bor., 2806. 

Craterium leucosttctum Fries, Sys. Myc, 111, 152. 
Craterium pruinosum Corda, Ic, vi, f. 83. 

Spores -0083— •01~. 
On bits of wood, etc. Car. (Schw., Curt.) ; N. York (Peck). 

nrOEBT^ 8EDI8. 
81. Craterium minimum B. and Curt., in N. A. Fangi, No. 867. 
On dead grass, etc. Car. (Cart.). 

82. Craterium porphtrium Schw., Am. Bor.,, No. 2308. 
On rotten wood. Bethlehem (Schwz.). 

. Genas 5. Crateriachea R. 

The only species, Cratetiachea mutabilis R., is not re- 
corded in the United States, nnless Craterium obovatum 
Peck, proves to belong to this genus, which it is too imper- 
fectly described to determine. 

Genus 6. TUmadoche Fr. 

83. TiLMADOCHB NUTANS (Pers.). 

Physarum nutans Pers., Syn., 171. Schw., Am. Bor., 2277. 
Physarum bulbiforme Schum., Saell., 1432. FL Dan., t. 1974, f. 8. 
TUmadoche cernua Fr., S. V. S., 461. 
Physarum connatum Ditm., in Sturn, t. 41. 
Didymium polycephalum B. and Curt., MSS. 

Spores -009— 'Ol"". 
On wood and leaves. Car. (Schw., Curt.) ; Penn. (Schwz.). Boston 
(Farlow) ; Conn. (Wright). 
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84. TiLMADOCHB aSACILENTA (Ff.)* 

I^ysarum gracilientum Fries, Sys. Myc, ill, 133. 
Didymium furfuraceum Fr., Sys. Myc, ill, 116. Curt., Cat., p. 111. 
TUmadoche soluta Fries, S. V. S., 454. 
On dead wood. Car. (Curt.). 

85. TiLMADOCHE MUTABIUS Rtfkl. 

Physarum aureum Pers., Disp., 1. 1, f. 6, Scbw., Am. Bor., No. 2286. 
Phyaarum vUide Pers., Syn., 172, t. 24. Schw., Am. Bor., No. 2286. 
Physarum nutans B. viride Fr., Sys. Myc, ill, 129. 
Pkysarum nutans fi. aureiem Fr., Sys. Myc, ill, 129. 
Physarum striatum C. aurantiacum Fr., Sys. Myc, lii, 181. 

Car. (Scbw., Curt.) ; Bethlehem (Schw.). 
Var. B. aurantiacum, Schw., Am. Bor., 2287. 

Car. (Schw.) ; San Francisco (Harkness). 

86. TiLMADOCHE OBLOXGA (B. and C). 
Trichamphora oblongum B. and C, Grev., No. 360. 
Spores •0076— -Ol"". 
Pennsylvania (Mlchener). 

Genas 7. Leocarpus Link. 

87. Leocarpus fragilis (Dicks.). 
Diderma vernicosum Pers., Obs., t. Ill, f. 7. 
Leocarpus vernicosus Link., Obs. I, 25. Nees, f. 110, Grev., t. 111. Rav., 

Fun. Car., i, 78. 
Leangium vernicosum Fr., Stlrp., p. 88. Schw., Am. Bor., 2803. 
Spores •012— -OU". 
On stems, leaves, etc. Bethlehem (Schw., Curt.) ; Boston (Farlow) ; 
N. York (Peck) ; San Francisco (Harkness). 

Genus 8. Fuligo Hall. 

88. FuuGO VARiANs Sommf., Fl. Lapp. 
lieticuiaria rttfa Schw., Am. Bor., 2877. 
!/EthaHum septicum Fr. 
.JSthaliumflavum Schw., Am. Bor., 2867. 
^thalium candidum Schw., Am. Bor., 2368. 
uEthalium tnolaceum Schw., Am. Bor., 2369. 
JEthalium v<q>orarium Pers., Schw., Am. Bor., 2870. 
uEthalium ferrincola Schw., Am. Bor., 2372. 
JEthalium geophilum Peck, N. Y. Reports. 

Spores •0076 — 01"". 
On wood, stumps, etc Car. (Schw., Curt.) j Penn. (Schw.) ; Boston 
(Farlow) ; N. York (Peck). 
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Genns 9. Trickamphora JuDgh. 
This genus is abolished by Bostafinski in his ^^supplement." 

Genus 10. Badhantia Berk. 

89. Badhamia htauna Berk. 
Physarum hyalinum Pers., Dlsp., t. 2, f. 4. Schw., Am. Bor., 2276. 
Pkysarwn membranaeeum Scham., Herb. 

Spores -01— •0125"*. 
On bark. Car. (Schw., Curt.) ; Penn. (Schw.). 

40. Badhamia utricularis (Ban.). 
Physarum utriculare Chev., Fl. Par., i, 887. 

Spores H)!— •0126"". 
Penn. (Mich.). 
Var. Schimperiana, 
Maine (Fuher, 82). 

41. Badhamia crrtsotricha (B. and C). 

Physarum decipiens Curt., in Sill. Joum. 
Badhamia decipiens Berk, in Grev., N. A Fungi, p. 66. 
Physarum chrysotrichum B. and C, Grev., pp. 367. 
On bark of oak trunk. Car. (Curt.). Ala. (Peters). 

42. Badhamia fapavsbea Berk, and Bav. In Grev., N. A. Fungi, No. 359. 
Spores -01— 012"». 
On decayed oak wood. Car. (Rav.) ; Maine (Fuller). 

48. Badhamia inaurata Curt. PhiUips, GrevUlea, Y, p. 115. 
On wood. California (Harkness). 

Genus 11. Scyphium R. 

44. Scyphium curtisu Rtfki., Mon., 149. 
Didymium Curtisii Berk., in Grevillea, N. A. Fungi, No. 851. 

Spores -0125—. 
On dead leaves, grass, etc. Car. (Curt., Rav.). 

46. Scyphium rubiginosum (Chev.). 
Physarum rubiginosum Chev., Fl. Par., p. 838. Cooke, Hdbk., No. 1137. 
Spores •014*". diam. 
On leaves, stems, etc. New Jersey (Ellis, 2347) ; N. York (Peck, 87). 

Rostafinski has abolished this genus in his ^ Supplement,^ 
and transferred both the species to Badhamia. 
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FAMILY 4. DIDYMIACE^. 

Genus 12. Didymium Schr. 

SUB-GEN. ClONIUH. 

46. DiDTMiUM CLAVUs (A. aod S.). 

Fhysaram clavm A. and S., Consp., t. 2, f. 2. Schw., Am. Bor«, No. 2281. 

Spores -0065— -OOSS—. 

On dead leaves. • Car. (Scbw., Curt.) ; Canada (Poe) ; Boston (Fariow). 

47. DiDTMiUM FARTNACBUM Scbrad, t. 8, f. •. 
Physarum farinaceum Pers., Syn., 174. Schw., Am. Bor., 2280. 
Didymium lobatum Nees, f. 101. Schwz., Am. Bor., No. 2270. 
Physarum melanopue Fr., Gast., 25. 
Didymium melanopus Fr., Sys. Myc, ill, 114. 
Didymium physarioides Eiotsch. 

Spores '01 — 0126—. 
On fallen leaves, etc. New York (Torr., Peck) ; N. Eng. (Russell) ; 
Car. (Curt., Schw.) ; Bethlehem (Schw.). 

48. DIDTMIUM QRANUUFERUM PhllUps. In Grcvillea, Y, p. 114, t. 88, flg. 1. 

On herbaceous stems. San Francisco (Harkness). 

49. Didymium microcarpon (Fr.). 
Physarum microcarpon Fr., Gast., 23. 
Didymium nigripes Fr., Sys. Myc, ill, 119. 
Didymium xanthopus Fr., Sys. Myc, iii, 120^ 
Physarum xanthopus Schw., Am. Bor., 2288. 
Didymium megalosporum B. and C, Grev., No. 849. 
Spores '0068 — 0066"-. 

On fallen leaves. * Bethlehem (Schw.) ; Car. (Curt.) ; Conn. (Wright) ; 
Boston (Fariow); N. York (Denslow); Maine (Bolles). 

50. Didymium fhysarioides Fr., Gast., 21. Curt., Cat., p. 112. 
Spumaria physarioides Fers,, Syn., 168. 

Spores •012— -OU"". 
On bark of trunks. Car. (Curt.). 

SUB-GEN. ACIONISCIUM. 

51. Didymium squamulosum A. and S., t. 4, f. 5. Schw., Am. Bor., 2271. 
Diderma squamulosum A. and S., t. 4, f. 5. 
Didymium herbarum Fr., Sys. Myc, iii, 120. 
Didymium leucopus Fr., Sys. Myc, ill, 121. 
Didymium costatum Fr., Sys. Myc, Hi, 118. 

Spores -OOSS— 'Ol"". 
On fallen leaves. Car.. (Schw., Curt.) ; Penn. (Schw.) ; Conn. (Wright) ; 
N. York (Peck) ; San Francisco (Harkness). 



Digitized by 



Google 



392 The Myxomyceiea of the United States. 

G2, DiDTMIUM GONFLUENS PerS. 

Physarum confluens Fr., S. M., iii, 124. Schw., Am Bor., 2292. 
Didymium effusum Link, Obs. 

Spores '01 — Oil"". 
On stumps. Car. (Scbw., Curt.). 

53. Didymium froximxtm B. and C. In Grey., N. A. Fongi, No. 845. 

Didymium pusUlum B. and C, Grev., No. 847. 
On dead pine leaves and herbs. Car. (Cart.). 

The following species are inadequately described to meet 
the requirements of the present classification. 

54. Didymium simulans Howe, in BoUetin Torr. Bot. Clab., VI, SO. 
On bark and wood of AilarUhus. N. York (Howe). 

55. Didymium subrosbum Peck, N. Y. State Museum Reports. 
Spores globose, smooth, 'OOS"*. 
On bark of Juglans cinerea, N. York (Peck). 

56. Didymium flavtoum Peck, N. Y. State Museum Reports. 
Spores globose, 'Ol**. 
On bark of Abies bahamea. N. York (l*eck). 

Genus 13. Chondrioderma B: 

SUB-GEN A. MONODERMA. 

57. Chondrioderma. spuMARiomss (Fr.). 

iWJermaapumarioWM Fries, Sys.Myc, ill, 104. Berk, and Curt, in Grevfflea. 
Carcerina spumarioides Fr., S. V. S., 451. 
IXdei-ma farinaceum Peck, in N. Y. Reports. 

Didymium oxalinum Peck, is probably the variety carcerina of the same 
species. 

Spores -0083— "OlS"". 

On moss, leaves, etc. Car. (Curt.). 

58. Chondrioderma. albescens (Phil.). 

Diderma albescens Phillips, in GreviUea, V, pp. 114, t. 87, fig. 8. 
Spores violet- black. 
On pine bark. California (Harkness). 
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SUB-GEN. B. DiDERHA. 

59. Chondriodbrma. difformk (Pers.). 
Diderma diforme Pers., Disp., p. 9. 
JHdymium difforme Schw., Am. Bor., 2272. 
Diderma cyanescens Fr., Sys, Myc, iii, 109. 
Physarum ccBsium Fr., Sys. Myc, III, 147. 
Physarum album Fr., Sys. Myc, 111, 147. Cart., Cat., pp. 112. 
Spores 'Ol— •0126"». 
On herbaceoas stems, leaves, otc. Car. (Schw., Cart.) ; Conn. (Wright). 

60. Chondriodbrma tbstacbum (Schr.). 
IHdymium testaceum Schr., t. Y, f. 1, 2. Schw., Am. Bor., No. 2278. 
Diderma testaceum Pers., Syn , 167. 

Diderma Maries Wilsoni Clinton, In N. Y. Reports. 
Spores -0092 — Ol". 
On dead stems of plants, leaves, etc. Car. (Schw., Cart.) ; N. Jersey 
(Ellis); California (Harkness). 

61. Chondriodbrma olobosum (Pers.). 
Diderma glohosum Pers., Dlsp., 1. 1, f. 4, 5. 
Didymium glohosum Schw., Am. Bor., No. 2274. 

Spores -OOSS—. 
On leaves. Car. (Schw., Cart.); Bethlehem (Schw.); Boston (Far* 
low) ; N. Eng. (Frost). . 

62. Chondriodbrma. brunnbolum (Ph.). 
Diderma brunneolum Phillips, in Grevlllea, Y, p. 114, t. 87, f. 4. 
On oak bark. San Francisco (Harkness). 

This seems, from the nature of the capillitium and some 
other points, to be hardly a good Chondrioderma. 

SUB-GEN C. LeANOIUH. 

68. Chondriodbrma radiatum (Linn.) 
Lycoperdon radiatum Linn., Sp. PI., 1654. 
Didymium stellare Schrad., t. 5, f. 8, 4. 
Diderma stellare Pers., Syn., 164. B. and Cart, in Orevlllea. 
Diderma umbilicatum Pers., Syn., 165. 

Spores -OOe— •012"". 
On pine wood. Car. (Curt.). 

64. Chondriodbrma oastbrodbs (Phil.). 
Diderma gasterodes Phillips, in Orevlllea, V, t. 87, fig. 1. 
Spores violet-black, smooth, •015"*. 
On bark and moss. California (Harkness). 
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65. Chondrioderma florifobmb (Ball.)* 

Sphfznocarpus floriformU Bull., t. 871. 
Diderma jloriforme Pers., Syn., 164. 
Leangiwn floriforme Schw., Am. Bdr., 2802. 
Leangium lepidotum Ditm., t. 21. 
Diderma concinnum B. and C, Grevillea, Ko. 848. 
Spores -01 — 0126~. 
On tninks. Car. (Schw., Cart.) ; Bethlehem (Schw.). 

66. Chondriodrrma. laciniatum (Phil.). 
Diderma lactniatum Phillips, in Grevillea, Y, t. 87, fig. 2. 

Spores dark violet, •018"". 
On dead wood. California (Harkness). 

INCEBTM SBDIS. 
67. Chondriodrrma. stipata (Schw.). 
Leangium stipatum Schw., Am. Bor., No. 2804. 
On rotten wood. Bethlehem (Schw.). 

68. Chondriodrrma Crustacea (Peck). 
Diderma cruataceum Peck, in N. T. Beports. 

Spores globose, •0125"*. 
On sticks and leaves. N. York (Peck). ' 

69. Chondriodrrma aiaula Howe. 
Diderma albulum Howe, Bnlletin Torrey Bot. CInb, pp. 80. 
On bark and wood of Ailanthus. N. York (Howe). 

These last three species can only be entered provisionally, 
until the examination of authentic specimens can determine 
their proper position, for which the descriptions are insuffi- 
cient. 

Genus 14. Lepidoderma DeBaiy. 
70. Lepidoderma tigrinum (Schrad.). 

Didymium tigrinum Schrad., t. 6, f. 2, 8. 

Didymium ruftpes Fries, Sys. Myc, ill, 116. Curt, Cat., p. 111. 
Physarum squamulosum Pers., Syn., 174. Schw., Am. Bor., 2279. 
Physarum tigrinum Schw., Am. Bor., 2282. 

Spores -01— •0l2o"". 
On trunks. Car. (Curt., Schw.) ; Bethlehem (Schw.)* 
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Family 5. 8PUMABIACE JS. 
Genas 15. Diachasa Fr. 

71. DlACH^SA LSUCOFODA (Boll.)- 

Trichia leucopoda Bull, t. 602, f. 2. 

IHachma elegans Fr., Stirp., 84. Rav., Ex. i, 80. 

J}£ach(JBa leucostyla Schw., Am. Bor., No. 2842. 

Car. (Scbw., Curt.) ; Penn. (Schw.) ; N. Eng. (Sprague) ; N. York (Peck). 

Genus 16. Spumaria Pers^ 

72. SPUlfARIA ALBA (Bull.). ^ 

/Samaria mucilago Pers., Disp., t. 1, f. a, b, c. Schw., Am. Bor., 2868. 
Didymium spumarioidea Fr., Sys. Myc, iii, pp. 121. 
Car. (Schw.) ; N. York (Peck). 

78. Spumaria Mighbneri Berk. In GrevlUea, N. A. Fungi, No. 341. 
Spores globose, -025 — -OS*". 
• On veiy rotten wood. Penn. (Mlchr.). 

Ordrr UI. Amaurooheteed. 

FAMILT 6. 8TEHONITACEJB. 

Genus 1 7. Stemonitis Gled. 
74. Stemonths fusoa Roth., Mag. Bot. ; Lea, Cine, p« 69. 
Stemonitis fasciculata Pers., Syn., 187. Schw., Am. Bor., 2844. 
Spores 'OOee— 'OOO**. 
On wood, leayes, etc. Car. (Schw., Curt.) ; Boston (Farlow); Ohio 
(Lea) ; N. York (Peck). 

75. STEMONms FBRRUOINEA Ehr., Syl. Ber., f. vi. Curt., Cat., p. 112. 

Rav., Fun. Car., U, 76. 
Stemonitis decipiens Nees, Leop. Car., XVI, 95. 
StemonUis herbatica Peck, N. Y. Reports. 

Spores globose, -OOeS— •0076™". 
On carious wood, plants^ etc Car. (Curt) ; Boston (Farlow). 

UrOBBT^ 8SSDIS. 
76. Stemonitis porphtra B. and Curt. 
In Qrevillea, N. A. Fungi, No. 874, not Rav., Exs., 11, 77. 
On pine wood. Car. (Curt.). 

77. Stemonitis tubulina Schw., Am. Bor., 2845. 
Car. (Schw.) ; Penn. (Schw.). 
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78. Stemonitis maxima Schw., Am. Bor., 2849; 
On old Polyporus, Bethlehem (Schw.). 

79. Stemonitis cktpta Schw., Am. Bor., 2851. 
In cracks of rotten trunks. Nazareth (Schw.). 

Genus 18. Comatricha Preuss. 

80. Comatricha typhina (Roth.). 

Stemonitis typhina Roth., Fl. Germ., i, 547. Schw., Am. Bor., 2843. 
StemonUis^fphoides Dc. Fl. Fr., li, 257. Rar., Ex., 11, 76. 
Stemonitia pumila Corda, Ic, V, 87. 

Spores -0046— •0067— . 
On wood, sticks, etc. Car. (Schw., Curt.) ; Penn. (Schw.) ; N. York 
(Feck) ; California (Harkness). 

81. Comatricha Fribsiana DeBary. 

Stemonitis obfuscata Fr., Sym. Gast., 17. Lea, Cine PI., p. 69. Ray., 

Fungi Car., V, 84. 
Stemonitis ovata Fers., Syn., 189. Schw., Am. Bor., 2847. 
Stemonitis globosa Schum., Saell. 

Spores '0088— •OX"". 
Var. A. obovata, 
Var. B. oblonga. 

On dead wood. Ohio (Lea); Alabama (Feters); Car. (Curt., Schw.); 
Conn. (Wright) ; Penn. (Schw.) ; Maine (Morse) ; California (Harkness). 

82. Comatricha Persoonh R. 

Stemonitis oblonga Fr., Sys. Myc, Hi, 159. Curt., Cat., p. 112. 
Spores -0066— •0088—. 

88. Comatricha pulchella Bab. 

Stemonitis papillata Fers. Dlsp., 1. 1, f. 4. Schw., Am. Bor., 2848. 
Stemonitis pulchella Berk., Ann. and Mag. N. H., 1841, t. 12, f. 11. 
Stemonitis tenerrima Curt., In SllL Joum., p. 849. B. and Curt., Grer., 
No. 878. 

A. obovata. 

B. oblonga. 

On bark, grass, etc Car. (Curt., Schw.) ; N. York (Peck) ; Penn. (Schw.) 

84. Comatricha conflubns C. and E. 
Stemonitis confluens Cooke and Ellis, In GrevUlea, V, p. 51. 
On oak bark. N. Jersey (Ellis). 
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Genus 19. Lamproderma R. 

85. Lamproderma phtsaroides (A. and S.). 
StemoniHs physaroides A. and S., t. 11, f. 8. Schw., Am. Bor., 2846. 
Spores •012—014—. 
On birch tronk. Car. (Schw., Curt.) ; Ohio (M. J. B.). 

86. Lamproderma columbina (Pers.). 

Physarum columhinum Pers., Syn., 178. Schw., Amer. Bor., 2284. 
Fhysarum bryophilum Fr., Sys. Myc, lii, p. 185. 
Spores Oil— -OH"". 
On dead wood. Car. (Schw., Curt.) ; Penn. (Michr.) ; Boston (Farlow). 

87. Lamproderma arcyrioidbs (Som.). 
StemonitiB arcyrioides Sommf., Tidschr. 

On leaves, wood, etc. California (Harkness). 

88. Lamproderma Ellisiama Cooke. 
Badhamia penetrans C. and E., Greviilea, V, p. 49. 
On pine boards. N. Jersey (Ellis). 

This is certainly not a species of Badhamiay according to 
the present estimation of that genus. The character of tho 
capillitium is that of Lamproderma; but the conglutination 
of the spores is a feature not yet recognized in any other 
species of Lamprodemm. The specimens from which the 
species was originally described were by no means good ; 
hence it requires further investigation. 

Family 7. BNERTHENEMACB^. 

Genus 20. Enerthenema Bowm. 
89. Enerthemrma Bbrkelbtana Rtfki. 

Stemonilis mammoaa Fr., Sys. Myc, ill, p. 161. 
Enerthenema elegam Berk., Ann. N. 11»^ No. 888 (not Bowm.). 
. Spores 'OOSe— 'Ol*". 
On boards, wood, etc. Car, (Curt., Rav.). 



Digitized by 



Google 



398 The Myx(myceies of the Untied States. 

FAMILY 8. AMAUBOCH^TACEiB. 

Genus 21. Amaurochaete R. 

90. Amaubochjete atra (A. and S.)* 

Lycogala atrum A. and S., Consp., t. 8, f. 3. 

Beticularia atra Fr., Sys. Myc, iil, 86. Cart., Cat., p. 111. 

Lachnobolus cribrosus Fr., Orb. Vet., 148. 

Spores 'Oli— -OlS"*. 
On logs. Car. (Cart.). 

Family 9. BBEFELDIACXiB. 

Genus 22. Brefddia R. 

91. Brefeldia maxima (Fr.). 

Dermodium inquinans Fr., Cast., p. 9. 

Beticnlaria maxima Fr., Sys. Myc, iii, 85. Schw., Am. Bor., 2875. 
On trunks. Bethlehem (Schwz.). 

FAMILY 10. ECHINOSTBLIACE^. 

Genus 23. Eckinostdium DeBary. 
Kot represented in the United States. 



Sub-DMsion U. LAMFBOSFORiB. 
Spores diversely colored, never violets 

Section A. ATBICHJS. 
Sporangia withont a capUlitiam. 

Order IV. Anemeo. 

FAMILY 11. DICTTOSTELIACEiB. 

Genus 24, Dictyostdium Bref. 
Kot yet recorded in the United States. 

FAMILY 12. LICEACE^. 

Genus 25. Licea Schrad« 

92. LiCBA FLEZUOSA Pcrs., Syn., t. 1, f. S, 6. Schw., Am. Bor^ 2815. 
Licea spadicea Fr., Sys. Myc, Iii, 197. 

Spores •0125~'01i"'. 
Car. (Schw.) ; Bethlehem (Schw.). 
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93. LiCEA VARIABILIS. Schrad., t. b, f. 5, 6. Schw., Am. Bor., 2814. 
On trunks. Bethlehem (Schw., Cart.). 



. 8FB0IES ZETQUIBENDJQ. 
94. LiCKA LiNDHEiMRRi Berk., in N. A. Fungi, No. 869. 
Spores globose, •0076~», 
On dead bark. Texas (Lindheimer). 

95. LiCBA FALLAX Schw., Am. Bor., 2813. 
Car. (Schw.) ; Penn. (Schw.). 

96. LiCBA OCHRACBA Pcck, N. Y. Reports. 
On grass and club-moss. 

This is clearly not a Licea^ but the description is too im- 
perfect to determine the genus. 

97. LiOEA EPIPHYLLA Schw., Am. Bor., 2318. 
On fallen leaves. Bethlehem (Schw.). 

98. LiCBA NrrENS Schw., Am. Bor., 2819. 
On bark. Bethlehem (Schwz.). 

Genus 26. Tuhulina Pers. 

99. TUBULINA CYUNDRICA BuU. 

Tuhulina fragiform\9 Pers., Disp. 

Licea tuhulina Schrad., N. G., p. 16. 

Licea fragifomiis Nees, f. 102. Schw., Am. Bor., 2812. 

Licea cylindrica Fr., Sys. Myc, ill, 195. 

Licea microsperma B. and C, Grev., No. 867. 

Spores -005 — 0067"*. 
On rotten wood, etc. Car. (Curt., Schw.) ; Bethlehem (Schw.) ; N. York 
(Berk., Peck) ; Penn. (Michr.) ; Boston (Farlow) ; New Jersey (Berk.)# 

100. TuBULiNA STIPITATA (B. and Rav.) } 

Licea stipitata B. and Rav., Linn. Soc. Journ., IX, p. 850. 
Spores pinkish umber, '0046 — OOS"". 
On dead wood. Car. (Rav.). 
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Genus 27. LindMadm Fr. 

Family is. CLATHBOPTYCHIACE-flS. 
Genus 28. Clathroptychium R. 

101. Clathroptychium ruoulosum (Wall.). 

Beticularia plumbea Fr., Sjs. Myc, iii, 88. 
Licea applanata Berk., Hook. Jour. 1845, p. 66. 
Spores "0088— 'Ol"*. 
On bark of Quercus alba. Alabama (Peters) ; Car. (Rar.) ; N. Jersey 
(Ellis). 

'Genus 29. Enteridium £hr. 

102. Enteridium ouvacbum Ehr. 

Heticularia applanata B. and Br., Ann. N. H., t. 11, f. 3. 
Badhamia irregularis C. and £., in Grevillea, V, p. 89. 
On pine wood. N. Jersey (Ellis). 

Sporidia at first agglutinated together from 4 to 20 in a 
cluster. 

Order V. Heterodermess. 
Family 14. CRIBRARIACE^. 
Genus 30. Didydium Schrad. 

108. DiCTYDiUM CERNUUM (Pers.). Schw., Am. Bor., 2855. 

Dktydinm umbilicatum Schrad., t. 4, f. 1. Curt., Cat., p. 112. Bav., 

Fungi Car., ii, 78. 
Dictydium trichioidea Che v., Fl. Par. Corda, Ic, V, f. 86. 
Car. (Schw., Curt.) ; Penn. (Schw.) ; Boston (Farlow). 

8FBOISS BITBIiB. 

104. DiCTYDiCM MiCROSPBRMUM Schw., Am. Bof., 2852. 
Car. (Schw.) ; Penn. (Schw.). 

105. DiCTTDtUM YENOSUM. Schw., Am. Bor., 2854. 
On carious wood. Car. (Schw., Curt.) ; Penn. (Schw.). 
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Genas 31. Heterodictyon R. 
Genus 32. Cribraria Pers. 

106. Cribraria rufa (Roth.)* 

Cribraria rttfescens Pers., Disp., t. 1, f. 5. Schw., Am. Bor., 2858. 
Cribraria ftUva Schrad, t. 1, fig. 1. 
Cribraria intermedia Schrad, t. 1, fig. 2. 

Spores -OOS— 0066-*. 
On the ground. Ohio (Schw.). 

107. Cribraru pubpurba Schrad. Schw., Am. Bor., 2356. 
Spores -006— -OOGS*". 
On carious wood. Car. (Schw., Curt.) ; Penn. (Schw.) ; Boston (Farlow). 

108. Cribraria. vulgaris Schrad, t. 1, f. 5. Schw., Amer. Bor., 2860. 

Spores -006— -OOeS"". 
On rotten tmriks. Car. (Schw., Cart.) ; Penn. (Schw.) ; Boston (Farlow). 

109. Cribraria tenella Schrad, t. 8, f. 2, 8. Schw., Am. Bor., 2861. 

Spores '006— OOeS". 
On rotten wood. Penn. (Schw., Curt.). 

110. Cribraria microcarpa (Schrad). 

Dictydium microcarpon Schrad, t. 4, f. 8, 4. Curt., Cat., p. 112. 
Cribraria microcarpa Pers., Syn., 190. 

Spores '006— 'OOCS"*. 
On carious wood. Car. (Curt.). 

111. Cribraria splbndens (Schrad.). 
Dictydium eplendena Schrad, t. 4, f. 5, 6. Schw., Am. Bor., 2858. 

Spores "005— -OOeS"". 
On rotten wood. Bethlehem (Schw.). 

112. Cribraria intricata Schrad, t. 8, f. 1. Curt., Cat. Bar., Fuugi 
Car., U, 79. 

St)ores '005— 'OOeS*". 

On dead wood. Car. (Curt.) ; N. Bug. (Sprague). 

118. Cribraria macrocarpa Schrad, t. 2, f. 8, 4. Schw., Am. Bor., 2857. 
Spores '005— •0066~. 
On the ground. Car. (Schw., Curt.) ; Ohio (Schw.), 
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114. Cribraru asoilulcea Fers. Schw., Am. Bor., 2359. 

Cribraria microjms Schrad, t. 2, f. 1, 2. 
Licea spermoideit B. and Cart., GreTillea, No. 868. 
Spores -OOS— 'OOeS"". 
On rotten tronks. Car. (Schw., Cart.) ; Pean. (Schw.)- 

115. Cribraria blkgans B. and C. In Grevillea, N. A. Fangl, No. 362. 
On decayed wood. Car. (Cart.). 

116. Cribraria microscopica B. and C. In Qrev., N. A. Fangl, No. 864* 
On shingles. Car. (Cart.). 

117. Cribraria minutissima Schw., Am. Bor., No. 2362. 
Cribraria minima B. and C, GreTillea, No. 868. 
On rotten wood* Car. (Schw.^ Cart.) ; Penn. (Schw.). 

Section B. TBICHOPHOBjS. 
Sporangia constantly possessed of a capillitium. 

Order VI. BetioiilariSD. 

Family 15. UETICULARIACE^. 

Genus 83. Reticulana Bull. 

118. Rrticclaria lycoperdon Ball. 

Lycogala argentea Fers., DIsp., p. 7. Schw., Am. Bor., 2878. 
Bedcularia umbrina Fr., S. M., ill, 87. Cart., Cat., p. 111. 

Spores •008—. 
On rotten trnnks. Car. (Schw., Cart.) ; Bethlehem (Schw.) ; N. Eng. 
(Marray); N. York (Peck). 

INCBBT2Q SEDIS. 

119. Rbticolaria affikis B. and Cart. In N. A. Fangl, No. 340. Berk., 
in Joam. Linn. Soc, Vol. x, p. 847. 

Spores oblong, "Ol"". 
On dead trees. Car. (Cart.). 

120. Rbticularia applanata Schw., Am. Bor., No. 2376. 
On bark and wood of 8alix» Bethlehem (Schw.). 

121. Rbticulabia strong ylium Schw., Am. Bor., No. 2874. 
Car. (Schw.). 
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Order VII. Calonenemesd. 

Family 16. TRICHIACE^. 

Genus 34. Trichia Hall. 

122. Trichia fallax Fers., Obs., ill, t. 4, 5. Schw., Am., Bor., [2823. 

Trichia cerina Ditm., t. 25. 

Spores '01— •012"". 
On carions wood. Car. (Schw., Curt.) ; Penn. (Schw.) ; N. Eng. (Frost) ; 
California (Harkness). 

123. Trichia fraghjs Sow., t. 279. 

Trichia botrytis Pers., Disp., 9. Schw., Am. Bor., 2320. 
Trichia serotina Schrad, Joum., t. 8, f. 1. Curt., Cat., p. 113. 
Trichia pyriformis lories, Sys. Myc, ili, 184. 
Crateriumfioriforme Schw., Am. Bor., No. 2307. 
Spores -Oil— 013"". 
On carious wood. Car. (Schw., Curt.) ; Bethlehem (Schw.). 

124. Trichia yaria Pers., var. genuina, Schw., Am. Bor., 2329. 

Spores -Ol— •014»». 
On carious wood. Car. (Schw., Curt.) ; Penn. (Schw.) ; Conn. (Wright) ; 
N. York (Peck). 

Trichia varia, var. nigripea. 

Trichia nigripes Pers., Syn., i, 78. Schw., Am. Bor., 2326. 
JHchia olivacea Pers., Obs., i, 62. Schw., Am. Bor., 2327. 
Spores '01— •014—. 
On rotten wood. Car. (Schw., Curt.); Penn. (Schw.); California 
(Harkness). 

125. Trichia scabra Btfki., Hon., p. 258. 
Var. A. analogia C. 

The elaters are not so spinulose as in the typical form, 
being sometimes scarcely evident. 

Spores "Ol"". 
On rotten wood. New York (Peck, 285). 
June, 1877. 80 Ann. Lyc. Nat. Hist., Vol. xi. 
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Var. B. aurea C. 

Sporangia densely coBspltose, snb-globose or obovate, sWnlng golden 
yellow (resembling T. chrysosperma, but of a brighter, deeper yellow). 
Mass of spores and caplUltlura of a deeper color, nearly orange. Elatcrs 
cylindrical, obtuse at the ends, terminating in a smooth point aboat as 
long as the diameter of the elater. Spirals three to four, with Interrenlng 
depressions rather wider, scarcely prominent. Spores globose, mlDUtely 
but thickly spinulose, -OlS— . diam. Cooke, BrU, Myx,, fig. 268. 

On rotten wood. Portland, Maine (Fuller). 

126. Tbichia abrupta Cooke. 

Sporangia clustered, globose or ovate, sessile on a delicate hypothallua, 
ochrey brown, or pale bay brown. Mass of spores and capiUltlum of 
nearly the same color. Elaters cylindrical, terminating in obtuse ends, 
with one, two, or three diverging acute spines as long as the diameter of 
the elatei-s. Spirals about four, with rather broader intervening depres- 
sions. Capillitlum and spores dull yellow under transmitted light. Spores 
globose, delicately warted, •012—. dlara. Cooke, BrU. Myx,,fig. 266. 

On rotten wood. Portland, Maine (Fuller). 

127, Tmchia chrysosfebma Bull. Curt., Cat, pp. 118. 

Trichia nUens Pers., Obs., i, 62. Schw., Am. Bor., 2328. 
Trichia turbinata With., Arr., iv, 180. Curt., Cat., p. 113. 
THchia ovata Pers., Obs., II, 35. Schw., Am. Bor., No. 2326. 
Spores -01— -012, rarely -016—. 
On wood and sticks. Car. (Curt., Schw.) ; Maine (B. C. B.) ; CallfomU 
(Harkness); Boston (Farlow); N. England (RusseU); N. York (Peek); 
Penn. (Schw.). 

XmOEJELTM 8BDI8. 

128. Tbichia angu^ta Schw., Am. Bor., 2838. 

Licea angulata Fries, S. V. S. 
Inside fallen bark of Fraxinus, Bethlehem (Schw.)* 

129. Tbichia biiniata Schw., Am. Bor., 2322. 
On bark. Bethlehem (Schw.) . 

130. Tbichia punctuuita Schw., Am. Bor., 2330. 
On carious wood. Bethlehem (Schw.). 

131. Tbichia diffobmis Schw., Am. Bor., 2334. 
On rotten wood of Juglana nigra. Bethlehem (Schw.). 
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182. Trichia rbnifqrmis Peck, N. Y. Reports. 
On bark of Acer. N. York (Peck). 

Genus 85. Hemiarcyria R. 

188. Hbmiarcyria bubiformis (Pers.). 

Trichia ruhiformis P**r8., Dlsp., t. 1» f. 8. Schw., Am. Bor., 2821. 
Trichia Neesiana Corda, Ic, i, 2886. 
Trichia pifrfformis Hoffin., V. Cry., t. i, f. 1. 

Spores '01— •011~. 
On rotten wood and moss. Car. (Schw., Curt.) ; Bethlehem (Schw.) ; 
Canada (Dickie) ; Boston (Farlow) ; N. York (Peck). 

184. Hbmiarctbia clavata (Pers.). 

Trichia davata Pers., Dlsp., p. 11. Schw., Am. Bor., 2824. 
Trichia obtusa Wigand, t. 11, f. 4. 

Spores 'OOS— •009"-. 
Car. (Schw., Cart.) ; Penn. (Schw.) ; Boston (Farlow) ; Conn. (Wright) ; 
N. York (Peck). 

185. Hrmiarctria leiocarpa Cooke. 
Hemiarcyria pallidula Cooke in lltt. 

Sporangia simple, obovate or pyriform, rarely almost globose, pallid, 
with a stem of the same color, as long as the diameter of the sporangia. 
Mass of spores and caplllltlura concolorous, or with a slight ochraceoos 
tint. Caplllltlam sparse, forming a loose net. Tubes branched In a retlc- 
nlate manner. Spirals three, thin, prominent along the convex side of 
the tnbes, mixed with a few short obtuse spines. Spores globose, with a 
thin membrane, •0125— -014— . Cooke, Brit, Mj/x., flg. 252, 255. 

On decayed vegetable debris. Portland, Maine (BoUes). 

Many of the threads are attached to the inner wall of the 
sporangium, after the manner of Arcyriaj short, few in 
number, and thin-walled, differing in this feature from H. 
davcUa in a marked manner. 

186. Hbmiarctria serpula (Scop.). 

Trichia reticulata Pers., Dlsp., 10. Schw., Am. Bor., 2882. 
Trichia serpula Pers., Dlsp., 10. Schw., Am. Bor., 2881. 
Car. (Schw., Curt.) ; Bethlehem (Schw.) ; N. York (Peck). . 
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137. Hemiarcyria stipata (S.)- 

Leangium gtipatum Schwz., Am. Bor., No. 2804. 
Carolina (Schw.). 

FAMILY 17. ABCTRIACE^. 

Genus 36. Arcyria Hill. 

188. Arctria punicea Pers., Dlsp., 10. Schw., Am. Bor., 2338. Ret., 
Fungi Car., 11, 80. 

Arcyria fusca Fr., Gnst., 17. 
Arqfria vemicosa Boat., Supp. p. 36. 

Spores .0067 — 0076—. 
On carloas wood. Car. (Schw., Curt.); Penn. (Schw.); N. York 
(Peck) ; Boston (Farlow) ; California (Harkness). 

189. Arcyria pomiformis (Roth.). 

Arcyria umhrina Schum., Saell., 1479. Curt., Cat., p. 113. 
Arcyria ochroleuca Fr., Sys. Myc, iil, 181. Curt., Cat., p. 113. 
Arcyria lutea Schwz., Syn. Car., 896. Schw., Am. Bor., 2339. 
Spores -0076— -OOS"^. 
On carious wood. Car. (Schw,, Curt.) ; California (Harkness). 

140. Arcyria stricta R. 

Arcyria oinerea Bull., Schw., Am. Bor., 2336. 
Arcyria pallida B. and C, Grevillea, No. 366. 
Arcyria trichioides Corda, Ic, 11, f. 86. 

Spores 0066 — 0083 . 
On carious wood. Car. (Schw., Uav.) ; f*enn, (Schw.) ; Texas (Lindh.) ; 
Ohio (Lea); Boston (Farlow); N. Jersey (Berk.). 

141. Arcyria digftata (Schw.). 

Stemoniti9 digitata Schw., Am. Bor., No. 2350. 
Arcyria Leprieuri Mont, y Ann. Scl. Nat., Hi, (1855), p. 141. 
Arcyria hicolor B. and Br., Cub. Fung., 11, p. 86. 
Spores •0066— -0096"". 
On rotten wood. Car. (Schw.) ; Penn. (Schw.) ; N. York (Peck). 

142. Arcyria incarnata Pers., Obs., t. v, f. 4, 6. Schw., Am. Bor., 2337. 

Arcyria camea Schum., Saell., 1477. 
Arcyria adnata Bost., Supp., p. 37. 

Spores -0066— •0076"". 
On carious wood. Car. (Schw., Curt.) ; Penn, (Schw.) ; N. York (Peck). 
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148. Arcykia nutans (Bull.) Curt., Cat., p. 118. 

Arcyriaflava Pers., Obs., 1, 85. Grev., t. 809. Schw., Am. Bor., 2885. 
* Spores -0075 — 0083". 
On carions wood. Car. (Curt., Schw.); Boston (Farlow) ; Conn. 
(Wright) ; N. York (Peck, Schw.) ; Penn. (Schw.). 

144. Arctria versicolor Phillips, Greyillea, v, p. 116, t. 88, flg. 8. 

Arcyria vUellina Phillips, in Grevlllea, v, p. 115, t. 88, flg. 7 (exclusive of 
flg. d). 
On bark and logs. California (Harkness). 

From comparison of authentic specimens, we are convinced 
that there are no specific differences in the two forms A. 
versicolor and A. vitelUna. In the threads of the latter we 
can find no structure like that of the figure 7, above cited in 
part. 

146. Arcyria minor Schw., Am. Bor., 2841. 
On soft wood. Bethlehem (Schw.). 

Genus 37. Lachnoholus Fr. 

146. Lachnobolus globosus (Schw.). 

Arcyria glohosa Schw., Syn, Car., 400. Schw., Am. Bor., 2340. 
Craterium globosum Fr., Sys. Myc, ill, 164. Curt., Cat,, p. 112. 
Nassula glohosa Fr., S. V. S. 

Spores -OOe?—. 
On corn-stalks, involucres of Castanea, etc. Car. (Schw., Curt.) ; Penn. 
Schw.); N. York (Peck); Boston (Farlow). 

JNOEBTM SEDI8. 

147. Lachnobolus cinereus Schw., Am. Bor., 2878. 
On stems. Salem (Schw.) ; Car. (Curt.). 

Genus 38. Dennodium Rtfki. 
Genus 39. LycogcUa Mich. 
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148. Ltgogala kfxdbkdbum (Bnxb.)- Bay., Fangi Car., il, 74. 

Lycogala miniatum Schw., Am. Bor., No. 2268. 
Lycogala punctata Pers., Syn. 158. Schw., Am. Bor., 2269. 
Lycogala terrestre Fr., Sys. Myc, ill. Bay., Fungi Car., iy, 78. 
Spores -OOSS— •0068"". 
Car. (Schw., Cart.) ; Penn. (Schw.) ; Ohio (Lea) ; Boston (Farlow). 

Genus 40. Comuvia R. 
Genus 41. Oligonema R. 

FAMILY 18. PEBICH^NACBiB. 

Genus 42. Perickaena Fr. 

149. PSBICHiBNA CORTICALIS (BatSCh.). 

Perichana populina Fr., Gast., 12. Cnrt., Cat., p. 118. 
Perich(Bna qwrcina Fr., Gast., 12. B. and Cart., K. A. Fangi. 
Physarum luteo-alhum Schum., Saell., 1480. 
Perichasna circumsdasa Schw., Am. Bor., No. 2809. 
Ferichoena artocreas B. and Rav., in N. A. Fungi, No. 870. 
Perichcena marginata Schwz., Am. Bor., 2310. 
Licea artocreas B. and Bay., Fangi Car., ii, 82. 

Spores -Ol— •012"'-. 
On bark. Car. (Schw., Cart.) ; Penn. (Schw.). 

150. Pkrichjcna depressa Lib., Ex., iy, No. 878. 

Perich(Bna vaporaria Schw., Am. Bor., No. 2811. 
Perich<B)ia marginata Schwz., Amer. Bor., 2810. 
Spores -009— 'Oil*". 
On branches. Car. (Schw., Curt.). 

151. PERICH2EXA VARIABILIS R. 

Ophiotheca umhrina B. and Curt., in N. A. Fangi, No. 872. Greyillea, V, 
p. 55. 

Spores globose, -OOSS— 'Ol"*. 
Car. (Curt.) ; N. Jersey (EUls). 

152. Pbrichjena yrrmiculabis Schw. 

Physarum vermicularis Schwz., Am. Bor., No. 2296. 
Carolina (Schwz.). 
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158. P£BiCHJENA IRRBGULARIB B. and Cort., in N. A. Fnngi, No. 871. 

Spores globose, then broadly elliptic. 
On bark. Car. (Curt). 



154. Perich.£Na fultida Peck, in K. T. Reports. 

On moss. N. York (Feck). 

[PeWcAcena slrohilina Fr., S. M., ill, 191, is referred to FleotparopHa 
shrobUarum (Erst.] 

Note. Many species are inserted in this synopsis, as for 
instance those of Schweinitz, provisionally and approximately, 
as the intimate structure is too little known to give them a 
definite position with any degree of certainty. Although 
these uncertain species are included under definite genera, it 
must not be supposed that these approximations are given 
with confidence as to their absolute accuracy. 
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J. Strophia incana, Binn. Dentition. 
K. Helix Carpenieriana, Bland. " 

Plate XIV. 

Fig. A. Helix fringiUa, Pfr. * Dentition. 

B. " Jamaicensis, Chenm. " 

C. •• 8tuderiam, F6r. 

D. Achaiineila venusta, Mighels. '* 

E. Amphibulima Rawsonis, Bland. ** 

F. GlancUna truncata, Say. '* 

G. Achaiineila textUis, F6r. 

H. ** obesa, Newc. *' in part. 

• See Plate XV, fig. A. 
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Plate XV. 

Fig. A. HdixJrhujUUi, Pfr. • Dentition. 

B. " Oarpenieri, Newc. ** 

C. '* pubescens, Pfr. Jaw. 

D. The same. Dentition. 

E. Palula OumJberlandiana, Lea. ** 

F. (.hflhkdreUa Poeyami^ Orb. ** 

G. Helix Diabloensis, Cooper. '* 
• See Plate XIV, fig. A. 

Plate XVI. 

Fig. A. Bulimulus Ihnnwoides, Fer. Jaw. 

B. The same. Dentition. 

C. Ildix ceredus, Muhlf. •* 

D. ** exMa, Binney. ** 

E. Tlie same. — see page 178. 

F. ** rafescens, Penn. ** 

G. ** derdiens, Fer. " 
H. Trochomtyrpha Cr&tsida, Gould. ** 

I. yanina radians, Pfr. ** 



Plate XVII. 

Fig. I. Cylindrella onujUa, Gundl. Dentition. 
II. limneya noiabiiis, Cooper. Jaw. 

III. The same. Dentition. 

IV. The same. Animal. 
V. Helix Tryoni, Newc. Dentition. 

VI. Succitiea papiUala, Pfr. " 

VII. •• pallida, Ffr. 

VIII. Helix Van Nosirandi, Bland. *' 

IX. '* facta, Newc. Genitalia. 

X. " Tryoni, Newc. 

XI. *• faUax. Say. 

XII. " Van Xostrandi, Bland. 

XIII. •* facta, Newc. Dentition. 

XIV. '• Hopeionensis, Sliuttl. Genitalia. 
XV. •' o/^miato, Say (var.) 

XVI. Endodonta incerta, Mouss. Dentition. 
XVII. Patida HuaJunensis, Pfr. 
XVIII. Hdix Burfdi, Slmttl. Genitalia. 

XIX. " iridetUata, Say. 
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Plate XVIII. 

Fig. A. UHix Hatfordiana, Cooper. Dentition. 

B. *' leparitia, Oould. 

C. " IrujersoUi, Bland. 

D. Lmxax mmiianus^ Ing. 

E. Helix auriculaia, Say. 

F. Var. castaneus of D. 

G. Ariolimax Anderaoni. Cooper. 
H. •• HemphiUi, Binney. 

1. Amtdenits, 
For details of Plates XII to XVIII, see pages 195 and 196 of text. 

Plate XIX. 

Map of Lake Wakatipu, New Zealand. 
Present lake area in blue. 
Ancient extension in yellow. 
T. Outcrop of Tertiary limestone. 
M. Old terminal moraine. 
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megalotis 373, 375, 876 

sanguinolentus.... SIS, 368, 369 

** Yellow Cat," 351. 368 

Zeacrinus mucrospinus 16 
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TAOE. 

Zenaidura Carolinensis 10, 145 

Zonitea 26 

capnodes 24, 25 

t^erinoideus 169, 195 

EUiotti 25 

friabUis 24, 25, 45 

fuiiginosus 24 

GumUachi 198 

indentatus 77 

inomatus 24, 25, 45 

interims 26 

Uievlgaius 24, 78 

Lansingi 74, 75, 76 

hgerus 169 

hicubraius 24 

m^tUldentaius 75 

sculptUis 25, 44 



PAGE. 

Zonotrichia albicoUis 140 

intentiedia 6 

leucophrys 5, 140 

Zygonectes 322, 323, 376 

catenfUwt 323 

lujifUwi 376 

Zymotic diseases 278, 279 



ADDENDUM TO INDEX. 

Under Amphibulima, add — 

Rawsotus 

187. 188, 195, 199, 200 
rubesce}Vi 187, 188, 199 
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434 Errata. 



ERRATA. 



Page 45, line 9 from the bottom, for "Partiila," read '* Partula?.'* 

Page 46, line 7 from the top, for "Mall." read " Mai." 

Page 112, line 7 from the l)otlom, for "axal," read "axial." 

Page 116, line 17 from the top, for "tangentically," read " langentially. 

Page 195. line 9 from the bottom, for "fringiila," read 'fringilla/' 

Page 30(5, line 17 from the bottom, for " zigzig," read "zigzag.'* 

For errata in Article XXIII, "Index to the Literature of Manganese." 
see page 250. 

For addendum to Index, see page 433. 
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OF THE 

NEW YORK LYCEUM OF NATURAL HISTORY. 



With the present Number,— the oouclndiug part of the Eleventh Volnme,— 
the publication bearing this name will close, in consequence of the change 
recently made in the official name of the Society. It will at once be continued, 
however, under the same management, with the title of the 

ANNALS OF THE NEW TOBK ACABEMT OF SCIENCES. 



Volume I of the new Annals will begin with the year 1877. 

It is proposed, as before, to issue four numbers every year, each number 
to consist of not less than thirty-two pages (octavo), with or without plates. 
Price of Yearly Subscription, Two Dollars, payable in advance. 

The Academy has for sale a number of back volumes of the Annals of the 
Lyceum, each containing twelve or more numbers ; the price per volume is 
$4.00 with uucolored plates, or $5.00 with colored plates. 

The Academy has established a Publication Fund, contributors to which, 
in the sum of $100 at one time, are entitled to all the Scientific Publications 
of the Academy appearing subsequently to the payment of their contri- 
butions. 

(Communications should be addressed to 

Pbop. D. S. martin. 
Chairman of Publicatkm CmnmUiee, 236 West FouHh St. 
Or to 

JOHN H. HINTON. M. D., 

TVmsurer, 41 West Thirty-second St. 



' Any person residing within the United Stated, on sending the amount 
af his yearly subscription to the Treasurer, will receive the numbers as they 
appear, Mrithout further cost. 

Afjervts in London, Tbxjbneb & Co. 

In Leipsic, Bebn. Hermann. 
Special agents for the Academy, 

NATURALISTS' AGENCY, 

Salenit Mass. 

N. B. All subscribers and correspondents are requested to inform the Chair- 
man of the Publication Committee of any breaks or omissions existing in their 
sets of the Annals of the Lyceum. Wherever it is possible to do so, the Acad- 
emy desires to fill such omissions and complete such broken sets ; and with 
certain exceptions in some of the earlier volumes (I, n, and III), it can in 
most cases readily be done. 
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